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PREFACE 
The  following  paper  was  written  primarily  as  a  series  of  notes  on 
the  kinds  of  types  in  the  Schrammen  Collection  of  Silicispongia;  in  The 
American  Museum  of  Natural  History,  these  notes  now  forming  Chapter 
IV.  It  seemed  advisable  for  many  reasons  to  include  an  account  of  the 
historic  development  of  the  science  of  palteospongiology,  and  a  descrip- 
tion of  the  morphological  characteristics  of  the  Silicispongiie,  which  con- 
stitute Chapters  I  and  II.  Since  Schrammen's  material  came  from 
many  localities  in  Germany,  and  from  successive  horizons  in  the 
Upper  Cretaceous,  it  appeared  to  me  that  a  general  summary  of  the 
stratigraphy  of  the  Cretaceous  sponge-bearing  horizons  of  Europe 
would  be  of  service  to  the  student  especially  since  stratigraphic  texts 
contain  little  information  about  sponge  localities,  while  writers  on 
sponges  have  not  given  much  heed  to  broad  stratigraphic  correlations. 
This  aumroary  is  given  in  Chapter  III. 
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[.wiMi.'rd)WMiVwrit(r  the  firat  thr«?  chapters  in  time  made  uvailahlp 

t<i  yicyiKliTHK!  Suruli  B<'rliiier  Itewarrh  FdluWHhip  for  Women,  which 

.._l*il'H'^•Tll^  thf  year   iyi7-1918.     Them  chapters  constitute  the  pn-- 

•.Hilmiary  work  on  my  rcwtareh  problem  which  deals  with  the  habitat 

'   (if  the  Krhcit<[MmKiic. 

The  arranRement  of  the  Schrammeti  Collection  was  undertaken  at 
the  siifutestion  of  Awmiciatt;  (Curator  ('hestcr  A.  Reeds,  who,  throughout 
the  work,  platred  every  facihty  at  my  diHposal  for  its  speedy  completion 
anil  hiniHelf  Kt>ve  much  time  to  the  preparation  of  the  pistes  and  the 
readiiiR  of  the  maimscript.  To  Curator  E.  O.  Hovey  my  thanks  are 
due  for  cart'ful  attention  to  the  manuscript,  after  his  return  from  the 
Arctic,  and  for  numerous  helpful  suKKCstions. 

American  Museum  of  Natural  History, 
November,  1918. 
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INTRODUCTION 

The  Schrammen  collection  of  sponges  comprises  222  species,' 
distributed  in  116  genera,  and  numbers  800  specimens.  It  was  acquired 
by  The  American  Museum  of  Natural  History  by  purchase  in  1914  from 
Doctor  Anton  Schrammen  of  the  Roenier  Museum  at  Hildesheim, 
Hanover,  Germany.  The  material  is  a  part  of  that  used  by  Schrammen 
in  his  Monograph  on  the  Silicispongite  of  Northwest  Gennany,  few  of 
the  specimens  being  the  actual  primary  or  proterotypea  but  nearly  all 
of  them  coming  from  the  type  localities  and  forming  a  portion  of  the 
original  series  upon  which  the  new  species  erected  by  that  author  are 
based.  The  specimens  thus  constitute  tangible  illustrations  for  the 
Monograph  and  many  of  them  are  superior  to  the  illustrated  forms.  In 
this  collection,  the  student  may  find  an  almost  complete  zoological 
representation  of  this  interesting  and  all  too  little-known  group  of  fossils. 

All  of  the  specimens  belong  to  that  group  of  sponges  generally 
classed  by  palaeontologists  as  Silicispongite.  This  tenn,  in  its  earliest 
form,  Silicea,  dates  back  more  than  fifty  years  in  the  history  of  classifi- 
cation of  the  sponges,  having  been  given  by  Bowerbank  in  1864  to  dis- 
tinguish the  forms  with  siliceous  skeletal  elements  from  those  having 
calcareous  elements.  The  designation,  however,  is  unsatisfactory,  as 
all  later  workers  on  the  sponges  have  realized,  for  many  of  the  Cal- 
cispongis  have  their  skeletal  elements  or  spicules  secondarily  silicified, 
while  the  spicules  in  the  Silicispongiie  are  calcified  at  times  (Hinde,  1886). 
Since  the  students  of  fossil  sponges  have  long  recognized  that  the 
mineral  condition  in  which  the  sponges  are  found  is  no  clue  to  their 
genetic  relationships,  and  since  the  real  basis  of  classification  has  been 
the  form  of  skeletal  element,  it  would  seem  advisable  to  drop  terms 
which  were  introduced  at  a  time  when  the  true  structure  of  sponges  was 
almost  unknown  and  to  adopt  in  nomenclature  what  has  virtually  been 
adopted  in  practice,  namely,  a  morphological  not  a  chemical  basis  for 
classification.  Zoologists,  working  upon  recent  sponges,  have  taken 
the  lead  in  this  more  scientific  mode  of  designation,  but  palaeontologists, 
following  the  crassification  erected  by  Zittel,  still  continue  to  divide 
fossil  sponges  into  Calcispongiae  and  Silicispongise,  according  to  the 
calcareous  or  siliceous  nature  of  the  spicules,  though  the  right  is  always 


'This  number  ipcludcs  ooe  vu 
cimeoEpurchAHdin  19a3nioeLof 


6  BulUtin  American  Muteum  of  S'aluTal  HiOory  [Vol.  XLI 

reserved  of  excluding  calcareous  sponges  from  the  first  class  and  siliceous 
ones  from  the  second  class  if  the  form  of  skeletal  element  indicates  a 
structural  relation  which  does  not  agree  with  the  mineralogical  preserva- 
tion. Thus,  Zittel  concludes  his  general  statements  on  classification 
with  the  following  remark:  "...  the  distinction  between  siliceous 
and  calcareous  sponges  in  the  fossil  state  depends  entirely  upon  morpho- 
logical characters,  and  not  at  all  upon  the  chemical  composition  of  the 
preserved  parts"  (Zitfel,  1910,  p.  47;  1913,  p.  50).  This  is  Zittel's 
last  opinion,  and  yet  he  proceeded  to  divide  the  sponges  into  Calci- 
spongia;  and  Silicispongiffi  and,  since  he  was  undoubtedly  the  greatest 
specialist  on  fossil  sponges,  no  palseontologbt  has  thought  of  departing 
from  the  classification  which  he  not  so  much  founded  as  perpetuated  by 
setting  upon  it  the  seal  of  his  approval.  The  classification  based  upon 
the  composition  of  the  skeletal  elements  and  the  one  widely  used  in  the 
current  literature  on  fossil  sponges  is  as  follows: 

Myxospongm . — These  are  recent  forms  entirely  lacking  any  kind  of 
skeleton. 

CeratospongioB . — These  are  horny  sponges  possessed  of  a  skele- 
ton consisting  of  a  network  of  anastomosing  fibres  of  spongin,  the 
fibres  being  either  solid  or  containing  an  axial  canal  which  is  at  times 
filled  with  particles  of  foreign  matter  such  as  sand  grains  or  minute  shell 
fragments.  There  are  no  undoubted  fossil  representatives  of  the  Myxo- 
spongife  or  Ceratospongise,  although  it  has  been  claimed  that  horny 
sponges  have  been  found  in  the  Mesozoic.  This  claim  is  open  to  question 
and  probably  all  such  homy  sponges  will  be  found  to  have  been  improp- 
erly identified.  All  fossil  sponges  are  thus  seen  to  fall  into  one  or  the 
other  of  the  two  remaining  subclasses  the  Calcispongite  or  the  Silici- 
spongite. 

The  CahieponguB  secrete  a  skeleton  of  calcareous  spicules  which  are 
rod-like  or  else  star-shaped  with  three  or  four  rays,  the  three-rayed 
spicules  being  the  most  common.  The  calcareous  sponges,  at  no  time 
very  abundant,  are  best  represented  in  the  Mesozoic,  but  become  prac- 
tically extinct  in  the  Tertiary,  though  occasional  characteristic  spicules 
are  found  in  the  rocks,  showing  that  they  still  inhabited  the  littoral 
zone  of  the  sea.  They  have  also  been  reported  sparingly  in  the  Palie- 
ozoic,  but  such  occurrences  are  to  be  doubted.  There  are  a  few  living 
forms  such  as  species  of  Leucosolenia,  Grantia,  and  others.' 


_, etal  forma  «h  nfaibits.!  in  th>  Dtrwin  Hkll  of  In 

MuAeum  of  Natunl  Hintory. 
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The  Silidspongia  are  the  most  compUcated  and  highly  oi^anized 
of  the  aponges  and  show  the  widest  geological  and  geographical  range. 
The  skeleton  is  composed  of  siliceous  elements  alone  or  of  siliceous 
spicules  embedded  in  homy  fibres.     (See  Chapter  II  for  details.) 

This  classification  is  unsatisfactory  not  so  much  because  of  any 
failure  on  Zittel's  part  to  recognize  essential  morphological  character- 
istics— for  he  has  the  honor  of  being  the  first  to  classify  fossil  sponges 
on  the  basis  of  the  form  of  the  spicules— as  because  of  the  poor  tcrmi- 
nolog>'  for  the  larger  subdivisions.  Zittel,  throughout  his  work  on 
sponges,  emphasized  the  value  of  the  spicules  in  taxonomy  and  pointed 
out  that  while  they  show  great  variability  in  form,  nevertheless,  they 
are  constant  in  each  species  and,  being  embedded  in  the  soft  parts,  are 
least  likely  to  be  affected  by  any  of  the  factors  of  environment,  for  which 
reasons  he  made  the  type  of  element  the  basis  of  classification  not  only 
for  the  smaller  taxonomic  divisions  but  for  all  higher  divisions  up  through 
the  orders.  On  accoimt  of  the  variability  in  external  form  and  in  the 
size  of  the  sponges,  it  is  at  once  apparent  that  such  characteristics  can- 
not be  used  in  classification.  Neither  can  the  present  chemical  com- 
position of  the  elements  be  considered  diagnostic,  for  the  siliceous 
spicules  may  become  calcified,  and  even  more  frequently  are  the  cal- 
careous spicules  silicified.  One  is  thus  reduced,  for  the  fossil  sponges  at 
least,  to  the  erection  of  a  classification  based  almost  wholly  upon  the 
form  of  the  skeletal  elements,  although  to  a  minor  extent,  where  per- 
fection of  preservation  permits,  the  character  of  the  canal  system  and 
other  structural  features  may  be  used. 

A  few  comparatively  slight  changes  in  nomenclature  used  by  von 
Zittel  for  the  larger  taxonomic  divisions  will  suffice  to  emphasize  in  the 
classification  the  fundamental  importance  of  the  spicules  which  was 
first  pointed  out  by  that  author  and  employed  in  all  of  his  systemic  work. 
It  is  interesting  to  note  that  the  revised  classification  approaches  closely 
the  one  first  proposed  by  Zittel  in  1878  in  his  'Stammes-Geschichte  der 
Spongien'  and  later  amplified  by  him  in  his  'Handbuch  der  Falaeon- 
tologie.'  At  that  time  he  had  not  adopted  the  term  Silicispongiie,  but 
simply  recognized  seven  orders  of  equal  value  w£  follows: 
Mrxospo!<ci.e  Haeckel 
Cbraosponqi^  Bronn 

MONACTINELUDS  Zittel 

Tetracttnellida  MarahAl] 
LitristidjE  Schmidt 
HEXAcnNELUD.B  Scltuudt 
CALCispoNOifl  BlninviUe 
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The  followinii:  is  the  most  recent  expression  of  workers  in  thisfidd, 
as  it  appears  in  the  1915  edition  of  Zittel's  text-book  etiited  by  Broili. 
and  there  is  given  also  the  Zittel  classification  for  comparison. 


Zitlel  Classificaticm,  1913 
(Eafltroan  tranalation) 

Zittel  Classification,  1915 

Otroili  revision) 

SubcUui                 Order 

Subclass                         Order 

MVXOSPONUI.G 

Myxospangia 

Phylum 

Ponjera 

CEHATOBPONOr.B 

[Tetractinellida 
LithiMtida 

SlUCISPONGI.B 

SlLICI8PON-OI£ 

iTetractinellida 
Lithistida 
(    iMonactinellida 

.3 

Hexactinellida 

1    HcxactineUida 

CaLCI8TOSOI«! 

Calcisponoi^ 

Zittel  recognized  that  the  Lithistida  were  very  closely  related  to  the 
Tetractinellida  and,  while  he  made  a  separate  order  of  them,  he  frankly 
stated  that  many  zoologists  included  them  with  the  Tetractinellida. 
Schrammen's  tletailed  studies  over  a  period  of  twenty  years  have  con- 
vinced him  so  thoroughly  of  the  impropriety  of  separating  the  Lithistida 
as  a  distinct  order  that  in  his  Monograph  he  drops  that  class  name  al- 
together. 

CHAPTER  I.— HISTORICAL  R£sUM£ 

The  study  of  fossil  sponges  has  been  persistently,  though  not  in- 
explicably, neglected  by  palaeontologists.  The  Porifera  were  not  even 
mentioned  in  the  literature  until  a  little  over  two  hundred  years  ago 
— and  then  not  by  that  name— while  accurate  and  detailed  investiga- 
tions of  the  morphological  characteristics  and  of  the  skeletal  structure 
were  undertaken  only  within  the  last  forty  years.  This  neglect  of  the 
fossil  forms  is  due,  &rst,  to  the  failure  of  zoologists  to  acquire  an  intimate 
knowledge  of  living  sponges  and,  second,  to  the  belief  held  by  palte- 
ontologists  until  very  recently  that  fossil  sponges  could  not  be  studied 
anatomically  and  structurally  as  the  recent  ones  could  be  and  that  the 
only  method  of  approach  in  description  and  classification  was  by  the 
examination  of  the  shape  and  external  form.    Since  the  history  of  the 
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recently-developed  science  of  PaUeospongiology  is  intimately  connected 
with  the  discoveries  made  in  Neospongiology,  it  is  essential  to  have  in 
mind  the  important  steps  in  the  evolution  of  the  latter  science, 

R£suMi  OF  History  of  Investigations  on  Recent  Sponges 

Period  from  the  Days  of  the  Ancients  to  the  Seventeenth  Century 

As  in  all  branches  of  natural  science  one  turns  to  the  Father  of 
Science  for  the  first  rays  of  light,  so  too,  in  the  history  of  the  investiga- 
tions on  sponges  one  looks  to  Aristotle.  He  was  the  first  to  recognize 
the  sponges,  to  comment  upon  their  mode  of  life  and  growth,  and  above 
all  to  realize  that  they  were  animals  not  plants.  Later  writers  of  the 
classical  period  either  copied  what  he  wrote  or  made  translations  into 
Latin,  but  when  they  attempted  to  add  to  what  he  had  done  they  only 
fell  into  error,  their  chief  mistake  being  to  consider  the  sponges  as 
plants.  For  more  than  fifteen  hundred  years  nothing  of  scientific  value 
was  contributed  to  the  few  facts  established  by  Aristotle,  Beginning 
with  the  seventeenth  century,  the  next  three  hundred  years  may  be 
divided  into  four  periods,  each  one  of  which  marked  the  completion  of 
a  certain  group  of  investigations  on  recent  sponges. 

Period  of  Determination  of  Systematic  Position   (1600-1750) 

The  great  problem  in  connection  with  living  sponges  during  the 
Middle  Ages  was  the  determination  of  their  taxonomic  position.  Were 
they  plants  or  animals?  Aristotle  had  placed  them  in  the  animal  king- 
dom, but  few  subsequent  writers  followed  him  in  this,  most  of  them 
considering  that  sponges  were  plants.  Italian  authore  particularly 
held  to  the  vegetable  nature  of  these  organisms  as  shown  in  the  writings 
of  Ferrante  Imperato  (1599),  Ulysses  Aldrovandi  (1606),  and  de  Mar-^ 
sigh  (1711).  In  the  centurj'  following  Imperato  the  works  by  English 
writers  all  show  a  ready  acceptance  of  the  Italian  dictum  as  in  Ray'a 
publications  of  1686,  1690,  and  1704,  in  the  paper  by  Sloane  (1696), 
and  in  that  by  Plukcnet  (1696).  The  earliest  attempt  to  break  away 
from  the  belief  in  the  vegetal  nature  of  the  sponges  was  made  in  1553 
by  Belon,  who  assigned  to  the  sponges  a  position  intermediate  between 
plants  and  animals.  In  1635  J.  Eusebius  Nieremberg  came  out  strongly 
for  the  animal  nature  of  sponges,  but  the  idea  did  not  spread  very  rapidly 
and  for  another  hundred  years  they  were,  as  we  have  seen,  generally 
placed  in  the  plant  kingdom.     Indeed,  in  the  first  edition  of  the  'Sys- 
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tema  Naturie'  (1735)  the  genus  Spongia  will  be  found  under  the  Cryp- 
togatnia  in  the  group  of  the  Lithophyta.  It  cannot  be  said  that  any 
one  writer  succeeded  in  convincing  his  contemporaries  as  to  the  true 
position  of  the  sponges,  but  we  find  that  they  gradually  took  their 
place  among  the  animals  instead  of  among  the  plants,  so  that  by  1750 
zoologists  began  to  turn  their  attention  more  especially  to  the  anatomy 
and  the  descriptioq  of  new  species. 


Period  oj  Anatomical  Discoveries  and  of  Classification  (1750-1825) 

This  period  dates  from  the  middle  of  the  eighteenth  century,  but 
an  account  of  it  would  be  incomplete  without  the  mention  of  the  ex- 
periments and  microscopic  studies  of  the  skeletal  network  carried  on  by 
Antony  van  Leeuwenhoek,  a  brief  notice  of  which  appeared  in  the  Trans- 
actions of  the  Royal  Society  of  London  in  1706.  Leeuwenhoek's  con- 
tribution consists  not  so  much  in  the  discovery  of  some  single  fact, 
although  it  is  to  be  remembered  that  he  did  make  the  keen  observation 
that  the  homy  skeleton  did  not  soak  up  water  as  was  commonly  be- 
lieved, but  rather  in  the  introduction  of  the  microscope  for  the  study  of 
the  anatomy  of  living  sponges.  This  great  improvement  in  the  method 
of  work  was  not  immediately  seized  upon  by  zoologists  who  were  still 
debating  the  more  fundamental  question  of  broad  classification.  By 
1750,  however,  the  position  of  the  sponges  in  the  animal  kingdom  was 
scarcely  any  longer  a  subject  for  controversy  and  attention  began  to  be 
turned  to  the  details  of  structure  which  the  microscope  revealed.  The 
spicules  were  discovered  by  Donati  (1750),  the  canal  system  by  Ellis 
(1765),  while  many  observations  upon  living  sponges  were  made  by 
Schwcigger  (1819),  who  discovered  the  free-swimming  larvie. 

As  in  the  development  of  any  branch  of  science,  so  it  was  in  the 
'belated  study  of  the  sponges — as  soon  as  a  certain  number  of  charact€r- 
istics  were  discovered  whicTi  varied  for  different  individuals,  just  so 
soon  did  a  crude  classification  begin  to  spring  up,  depending  upon  the 
presence  or  absence  of  one  or  more  of  the  characteristics  or  upon  their 
various  modifications.  In  the  dozen  and  more  editions  of  the 
"Systema  Natune,"  beginning  with  the  first  folio  edition  of  1735,  may 
be  traced  the  steps  in  the  progress  of  classification.  Among  the  pioneers 
in  the  task  of  describing  and  arranging  in  natural  order  the  vast  number 
of  living  sponges  may  be  mentioned  Pallas  (1766),  Esper  (1788-1830), 
Olivi  (1792),  Lamarck  (1813),  and  Lamouroux  (1816.  1821,  1824). 


Period  of  DflaiM  .Vimwwpw  ^wiirf  { lS2.VIST4'i 

Rfyinnirtg  with  ibe  nsT  1S25  the  liieniure  on  spoitfcn^  Asstimcs  » 
moTv  soentiSc  if'imiiKJogy:  <ksirnplioii$  of  species  «re  moiv  *cr«rat\'; 
detailed  anatMnical  studies  and  physi<^opc*l  experinwiits  *tf  maite 
and  the  refult^  described;  and,  in  consequence  of  these  impi\w->M«cnts, 
clasaficaticHis  are  refined.  Id  the  production  cS  de!>cripti\*o  vrorks  on 
recent  $poa|res  the  British  investigators  formerly  stood  in  the  forenM>st 
ranks  and  one  need  Miiy  niention  the  numerous  papers  l\v  Grant,  the 
first  of  which  appeared  in  1825  and  which  fiwn  time  to  time  for  more 
than  three  decades  continued  to  help  in  the  unra\^lii^  of  sponge 
anatomy  and  classification:  the  classical  ^-olumes  by  G  Johnston 
(1832-1842)  culminating  in  the  "Histoi^-  of  British  SponRcs  and  Litho- 
phj-tes'  (1812);  the  many  short  papers  by  Carter  (1848-1881);  ami, 
finally,  the  three  large  \-olumes  (including  plates)  by  Bowerlmnk  on 
■The  Anatomy  and  Phj-8iolog>'  of  the  Spongidte"  (1858-1874),  Belong- 
ing to  this  same  period  of  detailed  descriptions  and  rrfinenients  of 
classification  are  the  contributions  by  Oscar  Schmidt,  lieginniiig  in 
1862  and  extending  over  some  twenty  years  or  more,  the  studies  by 
Haecke!  on  the  Calcispongise.  of  which  the  first  appeared  in  1875,  and 
numerous  lesser  contributions  by  French  writers,  such  as  those  of 
Dujardin  (1838,  1841),  and  Laurent  (1838,  1840,  1844,  etc.). 

Period    of    Modern    Investigations    (1875-present) 

This  last  period  opens  with  the  first  paper  pubUshed  by  Franz 
Eilhard  Schuize  in  1875,  Hia  method  of  work  has  been  so  thorough 
and  the  field  of  his  investigations  so  broad  that  he  has  praetically  revoht- 
tionized  the  study  of  living  sponges.  He  was  the  first  to  discover  the 
three  cellular  layers,  while  his  obser\'ations  on  the  enibryologj'  and  the 
detailed  anatomy  of  sponges  leave  little  to  be  done  by  future  workers 
on  the  ground  which  he  covered.  Within  the  last  forty  years  there 
have  been  so  many  writers  on  recent  sponges  in  all  the  European  coun- 
tries that  it  becomes  difficult  to  mention  even  a  few  without  seeming  to 
slight  many  students  of  equal  rank.  As  the  foremost  in  Geriiinny  nnist 
be  noted  Schuize,  Haeckel,  Keller,  and  von  Lendenfekl;  in  Englan<l, 
Sollas,  Ridley,  Dendy,  and  Marshall;  in  Holland,  Vosmaer;  in  Hus,sia, 
Dybowski,  Czerniawaky,  and  Merejkowski;  and  in  America,  .\lplieus 
Hyatt  (Revision  of  the  North  American  Poriferie;  with  Remarks  upon 
Foreign  Species.    Mem.  Bost.  Soc.  Nat.  Hist.,  II,  pp.  390-»08.  481-r).'tl. 

Pis.  XIII,  XV,  XVI,  xvii). 
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K^um£  of  the  Literature  on  Cretaceous  Sponges 

Fossil  sponges  of  any  age  have  come  under  the  notice  of  the  palieon- 
tolt^ist  only  within  the  last  two  hundifd  years,  while  it  is  only  with  the 
beginning  of  the  nineteenth  centurj'  that  we  can  claim  that  any  contribu- 
tions of  value  were  made  to  the  literature.  In  the  present  discuseion 
attention  will  be  confined  almost  exclusively  to  the  work  done  on 
Cretaceous  sponges,  but  this  will  cover  by  far  the  greater  part  of  the 
literature  on  all  fossil  sponges,  since  there  has  been  comparatively  little 
written  on  Palieozoic  sponges  with  the  exception  of  a  few  standard 
monographs  such  as  Hall  and  Clarke's  'Palfeozoic  Reticulate  Sponges' 
in  America,  Rauff's  '  Palieospongiologic '  in  Germany,  and  Hinde's 
'British  Fossil  Sponges.' 

In  going  through  the  literature  on  fossil  sponges,  one  is  struck  with 
the  close  parallelism  in  the  development  of  thought  in  the  study  of 
fossil  and  recent  forms  but  one  sees  epitomized  in  the  palKontologieal 
literature  of  two  hundred  years  what  is  spread  out  over  two  thousand 
years  in  zoological  literature.  The  besetting  difficulty  for  both  groups 
of  investigators  was  the  detennination  of  the  best  method  of  work  and, 
until  this  was  discovered,  all  classifications  were  unsatisfactory  and  often 
artificial.  In  the  case  both  of  living  and  of  fossil  sponges  the  form  of  the 
skeletal  elements,  Ijeing  least  affected  by  the  environment  and  mode  of 
growth  of  the  oi^anisms,  has  been  found  to  l)e  the  most  reliable  basis  for 
classification,  but  it  was  not  until  the  last  quarter  of  the  nineteenth 
century  that  this  basis  was  adopt<>4l  with  the  reBnement  that  was 
necessarj'.  It  is  interesting  to  note  that  the  method  of  study  of  both 
recent  and  fossil  sponges  was  revolutionized  practically  simultaneously, 
the  first  of  F.  E.  Schulze's  papers  appearing  in  1875,  the  first  of  von  Zit- 
fel's  in  1876. 

I  shall  now  give  a  very  brief  r(5sum^  of  the  literature  which  has 
appeared  in  Great  Britain,  France,  Russia,  Bohemia,  and  Gennanyon 
Cretaceous  sponges  and  shall  include  an  evaluation  of  the  more  im- 
portant books  on  the  subject. 

Great  Britain 

The  earliest  attempt  in  England  to  describe  Cretaceous  sponges 
was  that  made  by  Parkinson  in  volume  II  of  his  'Organic  Remains  of 
a  Fonner  World'  (1808).  Scattered  through  the  volume  arc  pictur- 
esque descriptions  of  a  numlier  of  sponges  from  the  Chalk  of  England, 
most  of  which  are  figured.     The  descriplions  are  of  practically  no  value 
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but,  relying  upon  the  illustrations,  later  authors  have  included  some  of 
Parkinson's  species  in  their  synonymies,  though  usually  such  a  proceed- 
ing is  rather  unsafe.  In  this  first  work  of  his,  Parkinson  made  no  attempt 
to  use  a  binomial  system  of  nomenclature,  but  in  his  'Outlines  of 
Oryctology'  {1822  aiid  1830)  he  wrot"  in  a  much  more  scientific  manner 
and  described  several  genera  with  as  much  precision  as  was  possible  at 
that  time. 

A  noteworthy  advance  in  the  description  of  species  was  made  by 
Gideon  A.  Mantell.  In  1815  he  published  a  description  of  a  sponge 
which  he  called  Alcyonium  chonmdes  (changed  in  1822  to  VenlricuHtes 
radiatua)  and  gave  several  very  satisfactory  illustrations  of  it.  In 
"The  Fossils  of  the  South  Downs'  (1822)  he  described  eleven  species 
and  figured  most  of  them.  Mant«ll  is  to  be  commended  for  his  attempt 
to  distinguish  different  species,  even  though  he  frequently  failed  in  his 
endeavor  and  included  distinct  forms  under  the  same  specific  name. 
He  recognized  that  the  external  form  was  exceedingly  variable  in  fossil 
as  in  living  sponges  and  that  one  could  not  rely  upon  shape  in  determin- 
ing species.  His  illustrations  depicted  clearly  the  surface  characteristics 
which  were  observed  and  in  that  respect  were  superior  to  many  of  the 
figures  which  appeared  in  books  by  later  writers. 

Phillips  in  the  'Illustrations  of  the  Geolt^y  of  Yorkshire'  (1829, 
1835  and  1875)  hsted  sixteen  species  of  sponges  (ten  new)  from  the  White 
Chalk  (Senonian)  of  Danes'  Dike  in  Yorkshire.  He  gave  rather  poor 
illustrations  and  no  descriptions  but,  because  his  types  were  available, 
many  of  the  species  have  l>een  descrilwd  by  Hinde  and  credited  by  him  to 
Phillips,  so  that  later  authors  have  accepted  a  number  of  Phillips' 
manuscript  names. 

In  1831  Miss  Benett  published  her  'Catalogue  of  the  Organic 
Remains  of  the  County  of  Wilts.'  In  this  she  listed  forty-seven  species 
and  varieties  of  sponges,  thirty-three  of  which  were  new.  The  drawings 
which  she  made  were  very  good  but  she  gave  no  descriptions.  Con- 
sequently, since  her  specific  names  were  only  manuscript  names  (chi- 
ronym8),it  has  been  solely  through  the  courtesy  of  a  few  later  authors 
that  any  of  those  which  she  proposed  have  been  credited  to  her. 
Michelin,  while  using  her  names,  took  the  credit  as  describer,  as  he  had 
a  perfect  right  to  do,  but  Hinde  in  three  instances  ascribed  the  species 
to  Miss  Benett  on  the  ground  that  her  illustrations  could  leave  no  doubt 
as  to  the  forms  she  meant. 

By  far  the  best  descriptive  contribution  which  appeared  in  the  first 
half  of  the  nineteenth  century  in  England  was  J.  Toulmin  Smith's 
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series  of  papers  'On  the  Ventriculids  of  the  Chalk'  (1847,  1848). 
In  these  papers  Smith  studied  the  sponges  under  the  microscope,  noting 
differences  in  the  tissue  and  in  the  meshes  of  the  network.  He  failed 
altogether  to  make  any  use  of  the  form  of  the  spicules  in  the  separation 
of  species,  but  he  was  at  least  nearer  to  the  correct  method  of  work  than 
had  been  his  predecessors,  who  relied  solely  upon  the  shape  and  uptn 
surface  characteristics  in  describing  species. 

There  were  a  number  of  writers  who  described  one  or  two  species, 
or  perhaps  only  figured  some  specimens,  and  their  names  will  here  be 
listed  without  comment  since  their  contributions  are  of  historic  interest 
only:  Conybeare  (1814),  Webster  (1814),  WilUam  Smith  (1816),  Martin 
(1828).  Rose  (1829),  Fitton  (1836),  Lee  (described  eight  new  species 
from  Yorkshire,  1839),  Bowerbank  (1839),  Morris  (1843,  1854),  Dixon 
(1850),  and  Tate  (de3cribe<l  four  new  species  from  Ireland  and  listed 
eighteen  more,  1865). 

Among  the  British  workers  on  Cretaceous  sponges  there  are  only 
two  men  who  stand  out  as  having  produced  epoch-making  contributioDs 
to  the  science;  these  two  are  William  Johnson  SoUas'  and  George 
Jennings  Hinde.  The  former  has  written  a  number  of  short  papers 
on  recent  and  fossil  sponges,  as  well  as  the  volume  on  the  Tetractinellida 
in  the  Challenger  Reports,  but  he  has  devoted  his  attention  primarily 
to  Cretaceous  species.  In  1873  he  published  his  first  contribution,  a 
short  discussion  of  some  of  the  Ventriculids,  which  is  noteworthy  as 
being  the  first  attempt  in  Great  Britain  to  study  fossil  sponges  in  the 
same  way  that  living  ones  were  studied,  that  is  by  a  microscopic  examin- 
nation  of  thin  sections  with  particular  reference  to  the  spicules.  In 
time  Sollas  made  a  careful  investigation  of  a  representative  genus  of 
each  order  of  Silicispongife,  but  it  was  not  until  1885  that  he  finished 
canying  out  his  original  plan. 

Far  above  all  other  past  or  contemporaneous  British  students  of 
fossil  sponges  stands  Professor  0.  J.  Hinde.  As  a  young  man  he  was 
attracted  to  the  European  center  of  palffiontologic  research,  the  Uni- 
versity of  Mimich,  where  Professor  Karl  A.  von  Zittel  occupied  the  chair 
of  geologj-  and  palseontologj-.  Von  Zittel,  in  the  early  seventies, 
undertook  to  monograph  all  the  fossil  sponges  and  by  1880  he  had  com- 
plete<l  his  task.  It  was  during  the  last  part  of  this  eventful  decade 
that  Hinde  went  to  Munich,  taking  with  him  a  single  and  not  very 
bulky  nodule  from  the  Chalk  of  Horstead,  Norfolk.     The  contents  of 

■Frofn"or  of  Gmrucy  and  PidiEontoliny  »t  the  Univenity  of  Oitord.     (Bora  1840.) 
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this  one  nodule  provided  him  with  material  for  his  doctorate  disserta- 
tion which,  as  is  not  at  all  surprising  when  we  consider  how  full  must 
have  been  the  Munich  air  at  that  time  with  discourses  on  sponges,  was 
entitled  'Fossil  Sponge  Spicules  from  the  Upper  Chalk,'  The  nodule, 
about  a  foot  in  diameter,  was  found  to  contain  thirty-eight  species  of 
sponges,  all  represented  by  spicules,  which  were  studied  and  described 
by  Hinde,  under  the  guidance  and  supervision  of  von  Zittel.  Shortly 
after  Hinde  returned  to  England  in  1880  he  was  asked  by  the  Keeper  of 
the  Geological  Department  of  the  British  Museum  to  arrange  the  col- 
lections of  fossil  sponges.  He  found  that  so  many  of  the  species  were 
new  to  science  or  needed  to  be  redescribed  that  he  had  to  enlarge  the 
plan  of  procedure  first  proposed  and,  with  ample  funds  and  plenty  of 
time  at  his  disposal,  he  finally  in  1S83  brought  out  the  famous  'Cata- 
It^ue  of  the  Fossil  Sponges  in  the  Geological  Department  of  the  British 
Museum.'  All  of  the  types  of  older  British  authors,  such  as  those  of 
Toulmin  Smith,  Phillips,  and  Mantell,  were  redescribed  and  many  of 
them  figured,  so  that  foreign  workers  no  longer  were  forced  to  depend 
upon  the  meagre  protologs  and  sketchy  protographs.  As  was  natural, 
Hinde  accepted  Zittel's  classification  almost  without  change  and  em- 
ployed the  Munich  method  of  studying  and  identifying  spicules.  This 
catalogue  led  Hinde  on  to  the  monographing  of  British  fossil  sponges  in 
a  more  elaborate  and  detailed  fashion.  In  1887  appeared  the  first  part 
of  this  Monograph,  dealing  with  Palaeozoic  species.  It  contains  several 
general  sections,  including  a  r^um^  of  the  more  important  literature  on 
the  subject  (232  references),  an  account  of  the  structure  and  morpholog- 
ical characteristics  of  fossil  sponges  and  a  revised  classification.  The 
second  part  of  the  Monograph,  taking  up  the  systemic  discussion  of 
Palseozoic  species,  appeared  in  1888  and  the  third  part,  dealing  with 
Jurassic  sponges,  appeared  in  1893,  while  the  volume  upon  the  Creta- 
ceous species  is  now  in  preparation.  Hinde  has  done  more  for  British 
fossil  sponges  than  had  all  of  his  predecessors  put  together  and,  of  living 
palsontolc^ists,^  he  and  Rauff  are  the  two  foremost  specialists  on 
palseonspongiology. 

France 
The  earliest  and,  in  many  ways,  the  most  illustrious  French  palseo- 
spongiologist  was  J.  E.  Guettard,  who  wrote  several  memoirs  on  fossil 
sponges  and  corals  {1751,  1768,  1786).    He  was  far  ahead  of  his  time, 
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both  in  the  accuracy  of  his  observations  and  in  the  correctness  of  many 
of  his  conclusions.  One  very  important  thing  which  he  realized  and 
which  was  lost  sight  of  even  in  his  own  country  for  many  decades  after 
him  was  that  the  fossil  sponges  are  to  be  compared  with  living  ones  and 
that  in  their  structure  and  anatomy  both  are  alike.  He  did  not  confine 
himself  to  the  study  of  the  outer  form  alone,  as  did  his  contemporariea, 
but  he  made  observations  on  the  canal  system  and  upon  the  spicular 
network  visible  on  the  surface  of  the  fossil  sponges.  He  was,  however, 
of  the  opinion  that  the  sponges  had  originally  been  soft-bodied  (pre- 
sumably, I  suppose,  horny)  and  that  the  hard  structures  had  been 
developed  through  the  processes  of  fossilization.  Guettard  described 
and  figured  many  species  from  the  Cretaceous  of  France  and  some  also 
from  the  Jurassic. 

The  works  published  subsequent  to  Guettard's  memoirs  were  of 
little  value,  and  are  now  only  of  historic  interest.  They  encumbered 
the  literature  with  a  vast  number  of  specific  names,  all  of  which  must 
be  taken  account  of  in  synonymies,  and  they  introduced  artificial  classi- 
fications which  served  only  to  retard,  not  to  advance,  the  science. 

We  may  pass  over  as  of  little  importance  the  brief  notices  in  the 
'Dictionnaire  des  Sciences  Naturelles' — published  in  sixty  volumes 
from  1816  to  1830  under  the  direction  of  Cuvier— by  de  Blainvillc  and 
Defrance..  In  the  general  articles  by  the  former  author  attention  was 
paid  only  to  the  recent  sponges  and  in  the  scattered  notes  on  the  fossil 
forms  by  Defrance  the  descriptions  are  brief  and  superficial.  Blainville 
took  a  step  forward  in  supporting  the  idea — then  forgotten  or  overlooked 
by  many — that  the  corals  (Actinozoa)  and  sponges  (Amorphozoa)  were 
totally  distinct.  Even  the  distinguished  Lamarck,  in  his  'Histoire 
Naturelle  des  Animaux  sans  Vertdbres'  (1816,  first  edition;  1836, 
second  edition),  treated  the  fossil  sponges  cursorily  and  held  to  the 
opinion  that  they  were  closely  related  to  the  Alcyonarian  corals. 

In  spite  of  (he  fact  that  Ellis  and  Sollander  in  1786  pointed  out  the 
distinctness  of  the  sponges  and  corals,  these  two  phyla  were  indiscrim- 
inately mixed  up  by  palteontologists  for  a  long  time  after  that.  Lamou- 
roux,  for  instance,  in  his  'Exposition  nifithodique  des  Genres  de  I'Ordre 
des  Polypiers,  des  Zoophytes  D'Ellis  ct  Sotander'  (1821)  included  in 
his  order  of  Polypiers:  Bryozoa,Porifera,  rugose  corals,  and  Alcyonarian 
corals  (according  to  modern  temiinologj') ■  He  did  not  recognize  the 
true  distinctions  between  the  various  phyla  here  grouped  together 
either  at  that  time  or  in  his  later  '  Encyclopt^die  m^thodique.  Histoire 
naturelle  des  Zoophytes,  ou  Animaux  Kayonnfe'  (1824). 
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Hardouin  Michelin  was  another  of  the  truly  great  French  palteon- 
tologists  who  unconsciously  found  the  sponges  a  stumbling-block,  and 
followed  de  Blainville  in  treating  them  as  a  distinct  group  under  the 
name  of  Amorphozoa.  He  described  a  large  number  of  new  species  from 
the  Cretaceous  of  France,  but  he  made  no  mention  of  the  skeleton, 
relying  wholly  upon  the  form  for  the  determination  of  species.  Further- 
more, one  cannot  rely  upon  his  brief  synonymies,  because  he  had  a  weak- 
ness for  proposing  new  speciBc  names  and  of  then  making  those  proposed 
by  other  authors  synonymous  with  his  own  when  there  was  actually  no 
justification  for  such  a  procedure. 

Alcide  D'Orbigny  (1849,  1850,  1852)  was  the  first  to  undertake  the 
classification  of  fossil  sponges  as  a  whole  and  he  divided  them  all  into 
two  groups,  Amorpkozoaires  d  squelelle  corni  and  Amorphozoaires  d 
squelelte  testaci,  to  the  latter  of  which  belonged  practically  all  of  the 
fossil  forms.  In  this  second  order  he  recognized  five  families,  using  as 
detenninative  characteristics  the  external  form  and  the  presence  or 
absence  of  central  opening  (i.  e.,  paragaster),  epitheca,  and  openings 
on  surface  (i.  e.,  ostia  and  postica).  It  is  apparent  that  the  value  of  the 
skeleton  and  its  elements  was  not,  as  yet,  recognized  and  that  classifica- 
tion was  still  based  upon  practically  worthless,  because  absolutely 
unreliable,  features.  But  tlTe  making  of  even  a  poor  classification  is 
praiseworthy  when  no  other  has  been  attempted,  and  we  might  look 
back  to  D'Orbigny  with  gratitude  if  he  had  not  proceeded  to  overshadow 
his  small,  but  genuine,  contribution  by  a  blunder  fraught  with  dis- 
astrous consequences  for  the  development  of  palseospongiology  in 
France.  He  believed  that  fossil  sponges  had  had  stony  skeletons,  not 
horny  ones  as  many  had  claime<l,  and  in  this  opinion  he  embodied  an 
importjint  truth,  but  he  also  thought  that  recent  sponges  are  not  pos- 
sessed of  such  a  hard  skeleton  and  that,  therefore,  the  two  groups  were 
wholly  distinct  and  that  nothing  was  to  be  derived  in  the  understanding 
of  the  fossil  forms,  from  a  study  of  the  living  ones.  Thus  he  took  no 
note  of  the  discoveries  being  made  by  zoologists,  missing  all  tliat  he 
might  have  acquired  in  rich  suggestions  from  their  work.  And,  because 
of  his  greatness  and  of  the  loyalty  of  his  followers  in  the  French  school  of 
palaeontology,  progress  in  this  field  was  blocked  for  two  decades,  by 
which  time  the  opportunity  to  accomplish  anything  either  in  broad 
classification  or  in  the  details  of  structure  had  passed  beyond  the 
borders  of  France. 

The  impulse  given  by  D'Orbigny  in  a  wrong  direction  led  to  one  of 
those   eventually   self-destructive   orthogenetic   lines  of  development 
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vinitrlf;  at  iiitcrvsb)  throui^out  the  hifltor>'  of  the  bioh^c  world  and 
fouii'l  no  ItrMt  oft^.'n  in  the  progress  of  man  than  in  the  evolution  of  the 
iiivfrrtfrljraleM.  One  niirrh  orthogenetic  oulf^wth  was  Fromentel's 
'Inlrfxliintion  &  I'l^tude  dcM  £pongc»  Foaeiles'  (18o9).  In  this  work, 
fifty  HiHtt'it^  (t«n  n(;w)  of  ( 'retaccous  npt>n%es  from  Fmnee  were  described 
and  moHt  of  them  were  figure),  although  the  illustrations  were  as  a  rule 
only  rro[»ie«  of  those  given  by  (ioldfuss  and  Michelin.  An  entirely  new 
clnH^ifirution  wuh  intrwluced,  based  not  upon  the  form,  nor  the  skeletal 
Htnicture,  nor  the  canal  system,  but  upon  the  openings  visible  upon  the 
Hurfai.-e  of  the  Hp<jng<t.  These  openings  were  termed  oscuJee,  tubules, 
un<l  poren;  and,  according  to  their  size,  arrangement,  and  position, 
onlitni,  familitts,  and  genera  were  determined.  According  to  the  type  of 
o|M!ning  developed,  Fromentel  recognized  three  suborders  of  sponges: 
\Am  Tiibul6<,  Iax  Osciilds,  and  Lcs  Foreux.  The  delimitations  of  families 
were  baw^l  upon  the  presence  or  absence  of  different  types  of  openings 
anil,  whim  necessary,  also  upon  the  form.  Fromentel  further  conceived 
B  higldy  artificial  nomenclature  for  the  genera,  in  which  all  forms  in  a 
particular  family  bore  names  with  a  uniform  ending,  notwithstanding 
the  fact  that  this  necessitated  a  ruthless  disregard  of  the  laws  of  priority. 
It  was  not  that  he  redefined  and  restricted  old  genera,  for  often  his 
(lescriptionH  arc  most  meagre;  he  simply  changed  the  names  to  fit  into 
liiH  arbitrary  schemo.  Thus  Cribroapongia  became  Cribroscyphia, 
('ahptyckium  Ix't-aine  Calochonia,  and  Siphonia  became  Siphoneuda. 
The  work  is  of  little  value  and,  outside  of  France,  never  received  much 
noliiv,  authors  not  even  including  Fromentel's  names  in  their  synony- 

In  the  same  year  E.  Courtiller  attempted  to  describe  the  fauna  from 
1  he  ( 'retamrouH  of  Haunmr  in  Mainc-et- Loire  in  a  paper  entitled  '  Eponges 
FiiNsiles  des  Snbtes  du  Terrain  Cri^tac^  Sup^rieur  des  Environs  de 
Kaumur'  (IH5U).  In  it  he  descrilwd  one  hundred  and  thirty-eight  "new" 
MIMries,  making  every  smallest  variation  in  shape  an -excuse  for  erecting 
a  new  siwries.  A  few  words  suffice  for  each  characterization,  but  the 
pai>er  is  copiously  illustrated  with  forty  plates,  which,  however,  are  of 
no  more  scietitific  value  than  are  the  descriptions.  Practically  none  of 
Courtiller's  names  have  any  standing  at  present,  because  it  has  been 
im|>ossible  for  later  workers  to  determino  what  species  he  was  trying  to 
dwcrilw  and  because  uiany  of  his  "species"  were  only  different  forms  of 
a  single  one. 

We  may  mention,  at  this  point,  n  number  of  writers  who  produced 
descriptive  works  for  small  area»  but  who  did  nothing  to  advance  the 
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classificatioQ  or  the  better  understanding  of  sponges;  they  either  noted 
already  known  species  in  new  localities  or  described  a  few  new  species 
in  the  prevailing  unscientific  manner.  Among  these  are:  Faujas-Saint- 
Fond  (1797),  Ramond  (1801),  D'Archiac  (1840,  1846a,  18466,  1846c), 
Deshayea  (1831),  Passy  (1832),  Leymerie  (1841,  1842),  Marcou  (1848), 
Pictet  (1857,  sponges  listed  in  'Traits  de  Pal^ontologie').  For  complete 
references,  see  biblit^raphy. 

The  next,  and  last,  name  to  stand  out  in  French  literature  is  that 
of  A.  Pomel.  He  was  decidedly  handicapped  by  his  geographical  isola- 
tion, for  he  carried  on  his  work  in  the  Province  of  Oran,  northern  Algeria, 
with  few  books  at  his  disposal  and  no  museum  collections  to  study.  In 
1872  appeared  the  fifth  fascicule  of  his  '  Pal^ontologie  ou  description  des 
animaux  fossiles  de  la  Province  D'Oran.  *'  This  section  was  devoted  to 
the  sponges  and  represented  much  hard  work  on  the  part  of  its  author, 
who  was  hampered  not  alone  by  the  lack  of  important  literature  but 
also  by  an  insufficient  knowledge  of  zoology.  Thus,  Rauff  records  that 
in  the  zoological  section  he  made  no  reference  to  the  works  of  Lieber- 
kiihn,  KoUicker,  Gray,  Wyville-Thompson,  Carter,  Miclucho  Maclay, 
Haeckel,  and  others,  while  it  was  only  in  the  later  part  of  his  paper  that 
he  referred  to  Bowerbank,  whose  volumes  had  appeared  ten  years 
before.  For  his  insistence  on  the  close  relation  between  fossil  and  living 
sponges  and  his  attempt  to  wipe  out  old  classifications,  Pomel  is  to  be 
commended.  He  made  no  detailed  investigations  of  the  skeletal  ele- 
ments, nor  did  he  figure  any,  but  he  did  insist  upon  the  importance  of 
the  structure  of  the  skeleton  in  making  the  large  divisions  of  the  phylum. 
For  families,  tribes,  and  smaller  taxonomic  divisions  he  was  satisfied 
with  the  external  form  and  the  character  and  position  of  the  oscula,  thus 
following  D'Orbigny  and  Fromentel  closely.  For  the  Miocenic  and  other 
Tertiary  faunas  his  work  is  very  valuable,  since  it  contains  descriptions 
of  many  new  species  of  sponges  from  Oran. 

One  year  later  Sollas  published  his  short  paper  on  the  Ventriculida 
of  the  Chalk  (1873)  and  three  years  after  that  appeared  the  first  part  of 
Zittel's  monograph  which  he  completed  by  1879.  This  monograph  was 
so  revolutionary  in  its  method  of  treatment  of  the  sponges  and  so  com- 
prehensive that  nothing  remained  to  be  done  except  to  extend  the 
method  to  the  study  of  faunas  in  different  countries.    The  English  under 


(km  oJ  the  papar.     For  an  ucellcnt  iccount  of  Pomel'a  hfe  iiid  coDtribiiciDDi  to  HirDcc.  thi^  reader  i> 
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Hinde's  leadership  started  in  immediately  on  the  fossil  sponges  of  Great 
Britain,  Hinde  doing  the  major  part  of  the  work,  as  we  have  seen.  The 
Germun  fossil  sponges  were  taken  up  in  even  greater  detail  under 
Rauff,  Kolb,  anti  Schrammon;  in  Bohemia  FriH  and  Foit&,  more  particu- 
larly the  latter,  monographed  the  Cretaceous  sponges;  in  Russia  the 
work  was  carried  on  by  various  Germans.  But  France  alone  possesses 
no  classic  on  her  abundant  Cretaceous  sponge  fauna;  one  who  would 
list  that  fauna  would  have  to  include  the  practically  uneharacterized 
species  named  by  D'Orbigny,  Fromentel,  Courtiller,  and  their  followers. 
The  only  modern  contributions  on  the  French  sponges  are  the  two  by 
Podta  (1892,  1907)  and  one  by  Barrois  (1898)  which  are  discussed 
below,  pages  65,  66,  and  68. 

Russia 

The  Cretaceous  sponge  fauna  of  Russia  has  not  been  described  in 
its  entirety  by  any  one.  Local  faunal  studies  have  led  to  the  description 
of  a  few  species  in  scattered  areas,  but  that  is  all.  The  early  work  by 
Knorr  and  Walch  (1775)  dealt  only  with  the  Jurassic  species,  and  the 
first  notice  that  I  have  come  across  of  Oetaceous  sponges  is  at  a  much 
later  date.  Fiseher  von  Waidheim's  costly  and  elaborate  large  quarto 
volume  entitled  ' Oryctographie  du  Gouvernement  de  Moscou'  appeared 
in  1837  and  contained  the  description  of  a  single  species  of  sponge, 
Siphonia  pyriformis  Goldfuss,  from  the  Chalk  of  Bouchevoe,  near 
Moscow.  In  the  same  year  appearetl  'Polens  Palaontologie '  by  Pusch, 
in  which  the  sponges  arc  briefly  referred  to.  This  was  followed  in  1843 
by  a  short  paper  by  Fischer  von  Waldheim  in  which  were  described 
three  new  species  of  Cceloptychium,  and  by  a  second  short  paper  in  1844 
entitled  'Observations  sur  le  Genre  de  Polypier  Cceloptychium'  in 
which  five  more  new  species  were  described  from  the  Chalk  of  the 
government  of  Simbirsk, 

In  1865  the  second  volume  of  E,  von  Eichwald's  classic  'Lethiea 
Rossica  ou  Paltontologie  de  la  Russie'  appeared  and  in  it  were  the 
descriptions  of  many  species  of  sponges,  a  lai^e  number  of  which  were 
new  to  science.  They  were  considered  more  from  the  stratigraphic  than 
from  the  palieontologic  viewpoint,  the  descriptions  being  brief  and 
without  details  regarding  the  structures. 

One  of  the  few  Russian  papers  which  has  appeared  on  the  sponges 
is  that  by  Sinzow  (1872),  entitled '  Ueber  Jura  und  Kreideversteinerungen 
im  Gouvernement  Saratow,'  but  here,  too,  the  sponge.'*  arc  not  treated 
by  a  specialist;   the  descriptions  are  brief  and  the  skeletal  structure  or 
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elements  are  not  used  in  definition.  The  author  has  given  brief  synony- 
mies and  seems  to  have  had  access  to  the  chief  large  works  on  sponges, 
if  not  to  all  the  shorter  papers.  His  illustrations  are  well  drawn  and 
excellently  reproduced  and  are  to  be  noted  for  the  care  given  to  the 
details  of  the  surfaces  of  the  species  described,  enlai^ements  having 
been  made  for  each  plate. 

In  1877  Trautschold  described  four  species  from  the  Cretaceous  of 
Russia,  but  the  descriptions  are  of  only  the  external  characteristics  and 
the  illustrations  are  very  poor. 

Another  stratigraphic  paper  containing  mention  of  sponges  is 
that  by  Pianitzky  (1890,  'Recherches  des  D6p6ts  Cr^tac^s  des  basins  du 
Don  et  dea  affluents  gauches  du  Dnieper.' 

Thus  far  the  Cretaceous  sponges  of  Russia  have  been  considered 
by  stratigraphers  and  the  work  done  on  them  has  been  descriptive  but 
not  taxonomic.  With  the  unparalleled  development  of  the  chalk  in  that 
countrj-  there  is  undoubtedly  to  be  found  a  large  sponge  fauna  but,  so 
far,  the  field  is  practically  untouched. 

Bohemia 

In  1840  August  Emanuel  von  Reuss  began  his  elaborate  work 
which  appeared  under  the  title  of '  Geognostische  Skizzen  aus  Bohmen' 
(1840-1844),  on  the  stratigraphy  of  the  Bohemian  Mittlegebirge  in  the 
neighborhood  of  Tephtz  and  Bilin.  This  was  followed  in  1845-1846  by  a 
volume  on  the  palseontology  entitled  '  Die  Versteinerungen  der  bohm- 
ischen  Kreideformation.'  In  this  he  described  forty-three  species  of 
sponges  but,  like  other  Germans  at  that  time,  he  followed  Goldfuss  in 
dwelling  only  upon  external  characteristics  and  his  illustrations,  though 
carefully  drawn,  show  only  the  outer  form  of  the  sponges. 

In  1869  the  Natural  History  Survey  of  Bohemia  was  inaugurated 
and  there  appeared  at  Prague  the  first  volume  of  the  'Archiv  fUr  die 
naturwlssenschaftliche  Landesdurchforschung  von  Bohmen'  containing 
the  exhaustive  '  Studien  im  Gebiete  der  bohmischen  Kreide-Formation. ' 
Johann  Krejfi  (1869)  wrote  the  general  stratigraphic  section,  establish- 
ing the  geologic  succession  and  giving  many  detailed  vertical  and 
columnar  sections,  while  Anton  Frif'  undertook  the  palseontological 
investigations  of  the  individual  formations  of  the  Cretaceous,  and  for 
forty  years  there  have  been  appearing  in  the  archives  of  the  Bohemian 
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eun'ey  iiioiw^raphs  by  the  latter,  these  being  completed  in  1911  with  a 
total  of  nearly  a  thousand  jiugos.  DurinR  this  period  he  brought 
toRether,  in  connection  with  his  studies,  a  marvellous  collection  of  the 
Cretaceous  fauna  and  flora  of  Bohemia,  which  is  to  be  found  in  the 
Barrandc  Museum  (Barrandeuin)  at  Prague  of  which  FriC  was  curator 
until  his  death  two  or  three  years  ago.  The  stratigraphy  and  palceon- 
tologj-  have  I>cen  treated  with  equal  care  and  with  a  detail  so  great  that 
it  is  h^hly  im|>robable  that  future  workers  will  need  to  make  changes 
of  more  than  minor  significance.  While  the  sponge  fauna  was  found 
to  have  many  species  in  common  with  that  of  northwest  Germany, 
there  was  also  revealed  a  large  proportion  of  wholly  provincial  forms 
which,  HO  far,  -seem  not  to  have  occurred  elsewhere.  Frifi  did  not  essay 
the  complete  description  of  the  entire  sponge  fauna  but  turned  the 
monographing  of  it  over  to  his  pupil  Pliilipp  PoCta,  in  accordance  with 
the  general  plan  of  the  Natural  History  Survey  to  have  complete  faunal 
studies  made  for  each  phylum. 

In  Pofta'w  'Beitrage  zur  Kenntniss  der  Spongien  der  bohmischen 
Kreideformation,'  which  appeared  in  three  parts  in  1883  and  1884,  we 
find  the  one  stanilard  reference  work  for  the  Cretaceous  sponges  of 
Bohemia,  corresponding  to  Hinde'a  'Catalogue'  in  England  and  to 
Rauff's  Palreospongiologie '  for  the  German  Palaeozoic  and  Schrammen's 
'  Kieselspongicn '  for  the  German  Cretaceous.  Zittel's  classification 
and  method  are  followed  and  the  book  will  be  found  to  be  of  especial 
value  in  containing  the  most  complete  synonymies  for  the  species 
described  that  have  appeared  in  any  one  treatise. 

Additional  species  of  sponges  have  been  described  from  time  to 
time  in  late  years  as  new  discoveries  have  been  made,  while  already 
known  species  have  been  found  in  new  localities.  The  more  important 
recent  writers  arc  Cen6k  Zahsilka  (1885,  1886a,  1888&,  1887a,  18876, 
1888),  Jaroslav  Jahn  (1891).  Bfetislav  Zah&lka  (1912a,  1912b,  1913), 
and  Scupin  (1907).  Cenfk  Zahalka  wrote  only  short  papers  discussing 
previously  named  species  or  calling  attention  to  new  occurrences,  his 
work  being  verj-  local  in  character  and  confined  mostly  to  the  Cretaceous 
around  Roudnice  (German  Raudnitz).  Many  of  his  papers  are  short 
contributions,  written  in  Bohemian  and  thus  rather  inaccessible.  The 
stratigraphy  of  the  Cretaceous  around  Prague  has  been  worked  out  in 
the  utmost  delail  by  Bfetislav  Zahalka  (19I2n,  19126,  1913,  papers  in 
Bohemian),  who  has  not,  however,  paid  much  attention  to  the  faunas, 
merely  mentioning  species  in  the  text  and  listing  them  in  sunimarj- 
tables. 
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Germany 

In  spite  of  the  fact  that  German  palteontologists  knew  of  the  exist- 
ence of  fossil  sponges  as  far  back  as  1702  when  Scheucjizer's  memorable 
volume  entitled  'Specimen  LithographiEe  Helveticse  Curiosffi'  appeared, 
absolutely  no  mention  of  Cretaceous  sponges  was  made  for  over  a  hun- 
dred years,  although  both  French  and  English  writers,  especially  the 
former,  were  publishing  at  length  on  Cretaceous  species.  All  of  the 
early  contributions  by  Germans  are  on  Jurassic  sponges  and  it  was  not 
until  the  nineteenth  century  was  well  on  its  way  that  the  Cretaceous 
rocks  and  included  organic  remains  came  into  their  own.  Then  quite 
suddenly  there  sprang  up  in  this  erstwhile  barren  field  the  sur]>ri8ingly 
comprehensive  'Petrefacta  Germanise'  by  Goldfuss  (1826-1833).  Its 
share  in  the  development  of  the  science  of  paleontology  as  a  whole  is 
well  known  but  it  did  an  especially  great  service  to  the  sponges,  so  long 
neglected.  To  be  sure,  the  value  of  internal  structures  was  not  recognized 
and  classification  was  based  largely  on  external  characteristics  and  form, 
but  the  work  surpassed  what  was  being  published  in  other  countries 
both  in  precision  of  description  and  accuracy  of  illustration  and  it 
sufficed  to  do  that  very  necessary  thing  for  all  progress— it  called 
attention  to  the  existence  of  the  German  Cretaceous  and  other  fossil 
sponges.  While  classifications  were  progressing  in  other  countries  and 
lai^e  numbers  of  new  species  were  being  described,  practically  nothing 
was  appearing  in  Germany.  In  1839  Hagenow,  in  discussing  the  faunas 
and  stratigraphy  of  Rugen,  described  a  few  species  of  sponges,  but  his 
contribution  was  a  comparatively  small  one. 

The  year  1841  marks  the  second  mile-stone  on  the  road  of  advance- 
ment in  palseospongiology.  The  eldest  of  the  three  Roemer  brothers, 
Friedrich  Adolf  Roemer  (1809-1869),  published  his  '  Vcrsteinerungen 
des  norddeutschen  Kreidegegirges.'  Born  in  the  quaint  mediteval  town 
of  Hildesheim,  in  Hanover,  he  was  fortunate  enough  to  find  himself 
in  the  very  midst  of  the  most  fertile  field  for  Cretaceous  sponges  that 
there  is  anywhere  in  the  world,  so  far  as  we  know.  He  collected  from 
localities  in  Hanover,  Braunschweig  and  adjoining  regions,  working  out 
the  stratigraphic  succession  as  well  as  describing  the  fauna.  His  col- 
lections and  all  of  his  types  are  now  in  the  Roemer  Museum  at  Hildes- 
heim in  buildings  given  to  the  town  by  Hermann  Roemer,  the  second 
brother.'    Many  new  species  were  named  by  F.  A,  Roemer,  but  his  des- 

'Srt  Obituary  by  Dr.  Sprencell  is  Jahrnhefte  d»  niturwisWDMbftitUchea  VereinB  (Or  du 
FOnteDtum  Lanebun.  XII  (ISSS).  ISW-BZ.  pp.  40-12. 


24  BuUetin  American  Mtueum  of  Natural  HuUtq/  [Vol.  XLI 

scriptions  were  altogether  too  brief  and  his  illustrations  very  poor  com- 
pared with  those  given  by  Goldfuss.  Since  the  Roemer  proterotypes 
are  all  available,  it  has  been  possible  to  redescribe  them  in  modem 
terminologj",  an<i  this  great  service  has  been  performed  by  Schrammen 
in  his  Monograph  (1910-12)  Roemer's  1841  contribution  dealt  with 
the  entire  fauna  of  northwest  Germany;  in  1864  he  brought  out  'Die 
Spongitarien  des  norddeutschen  Kreidcgebirges'  in  which  he  described 
all  of  the  species  of  sponges  then  known  from  that  region,  that  is  261, 
distributed  through  47  genera.  Most  of  the  descriptions  were  still 
verj'  brief  and  Roemer  even  then  made  no  use  of  the  microscopic  features 
of  the  sponges. 

The  period  from  1870-75  was  marked  by  the  appearance  of  the 
descriptions  of  sponge  faunas  of  various  localities.  It  was  at  this  time 
that  Dr.  Clemens  Schluter,  former  director  of  the  Geologisch-palie- 
ontologisches  Institut  der  koniglichcn  Univereitat  zu  Bonn,  began  the 
ptiblication  of  his  numerous  papers  on  the  strat^raphy  and  palie- 
ontologj'  of  Mtinsterland  and  later  of  northwest  Germany.  His  chief 
contributions  on  the  sponges  appeared  in  1868,  1870,  1872,  and  1895. 
In  Saxony,  Hanns  Bruno  Geinitz  was  studying  the  Quadersandstein 
and  during  the  years  from  1871  to  1875  he  published  his  memoir, 
entitled  '  Das  Elbtbalgebirge  in  Sachsen,'  in  which  he  carefully  described 
the  sponges  of  that  region  giving  good  synonymies  and  well  executed 
illustrations.  The  youngest  and  most  distinguished  of  the  three  Roemer 
brothers,  Ferdinand  Roemer,  more  primarily  a  stratigrapher  than 
a  palteontologist,  had  at  an  earlier  date  (1854)  published  'Die  Kreide- 
bildungen  Westphalens'  in  which  the  sponges  are  simply  listed.  But  in 
1870  he  brought  out  the  monumental  'Geologievon  Oberschlesien'  to 
accompany  his  geological  map  of  Upper  Silesia  and  in  this  he  described 
and  figured  the  sponge  faunas  of  the  district  including  the  fauna  of 
Oppchi.  He  followed  his  brother  largely  and  was  thereby  at  times  led 
into  error  but,  for  the  most  part,  his  descriptions  are  to  be  commended 
for  their  definitencss  and  his  synonymies,  though  often  including 
references  which  were  misplaced,  yet  pointed  the  way  to  later  authors, 
for  most  of  the  works  up  to  that  time,  with  the  exception  of  those  by 
Schhiter  and  Geinitz,  had  contained  at  most  but  one  or  two  references 
in  the  synonymies.  "The  Father  of  Geologj'  in  Texas,"  as  Dr.  F. 
Roemer  is  frequently  called,  cannot  be  considcrcfl  one  of  the  great 
contributors  to  palseospongiologj',  but  his  name  will  always  be  remem- 
bered in  connection  with  the  Oppeln  sponge  fauna. 
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Although  slightly  out  of  chronological  order,  it  is  fitting  to  mention 
at  this  point  a  work  which  might  well  have  been  written  at  a  much 
earlier  date  so  blameworthy  was  it  in  all  respects.  RaufF  very  truly 
remarks  that,  "  It  was  an  especial  mishap  -for  Quenstedt  that  the  fifth 
volume  of  his  ' Petrefactenkunde  Deutsch lands,'  treating  of  the  sponges 
(1878],  should  have  seen  the  light  of  the  world  at  the  same  time  as  Zittel's 
monographs  appeared"  (RaufF,  1893-94,  p.  87).  It  was  indeed  a  mishap 
for  Quenstedt  but,  since  the  book  appeared  at  all.  it  was  great  good 
fortune  for  science  that  it  came  out  just  at  the  time  when  it  could  do 
least  harm,  since  Zittel's  monographs  effectually  served  to  throw  into 
strong  relief  all  of  the  errors  in  Quenstedt's  volume.  Quenstedt  formu- 
lated and  then  became  completely  enmeshed  in  a  highly  artificial  system 
of  classification,  which  was  incorrect  in  its  fundamental  concepts  and 
in  every  detail  of  superstructure.  His  discussion  opens  with  the  fol- 
lowing novel   and  startling  classification  (1878,  pp.  6,  7): 

C(Bl»nt«rata  (Corals) 

(1)  Spongi(E  (sponges) 

(2)  Sternkorallen  (i.  e.,  the  Tetracoralla  and  Hexacoralla.) 

(3)  Oetactini(B  (i.  e.,  the  Octacoralla,  also  the  Alcyonarian 
corals.) 

(4)  FavosiUn  (i.  e.,  the  Favoaitidte) . 

(5)  Quallen  (i.  e.,  Hydrozoa). 

(6)  Bryozoen  (Bryozoa). 

In  the  600-page  volume  devoted  to  the  sponges  he  described  many 
new  "genera,"  not  taking  particular  pains  to  define  them  because  he 
thought  that  characteristics  suitable  for  strict  differentiation  were 
wanting.  He  arbitrarily  discarded  many  old  generic  names  and  was  as 
ruthless  in  his  disregard  of  the  laws  of  priority  as  Fromentel  had  been. 
A  great  niunber  of  new  "species"  was  described,  these  being  based 
upon  unimportant  external  variations.  In  the  delimiting  of  genera 
and  species  he  considered  form  and  habitat  as  of  first  importance;  then 
the  presence  or  absence  of  an  epitheca  was  considered;  and  third  the 
type  of  surficial  meshwork,  under  which  Roemer's  two  divbions  were 
recognized:  the  network  {gitterformiges  Gewebe),  and  the  vermiform 
meshwork  (wurmformiges  Gewebe). 

Quenstedt's  method  of  treatment  and  arrangement  of  subject 
matter  were  such  as  to  make  the  book  very  difficult  to  use.  The 
synonymy  references  are  not  brought  together  in  one  place  under  each 
species  but  are  scattered  -through  profuse  and  often  valueless  discussions 
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on  iiniiiiportiiiit  matters,  and  from  the  text  alone  one  often  is  unable  to 
(lotomiine  which  generic  and  specific  comt)tnation  Quenstedt  considers 
to  be  corrert ;  this  point  can  be  determined  only  by  consulting  the  descrip- 
tions of  the  plat(».  No  use  was  made  of  the  finer  structures  of  the 
sponges  or  of  the  skeletal  elements.  Most  of  the  Jurassic  species  have 
been  redescribed  by  Kolb  and  the  Cretaceous  ones  by  Schrammen,  the 
work  done  by  these  authors  meaning  an  entire  revision.  The  atlas  of 
illustrations  accompanying  the  volumes  shows  carefully  executed 
drawings  of  the  form  and  surficial  characteristics  of  over  a  thousand 
specimens  of  Mesozoic  sponges.  The  Calispongiae  and  Silicispongis  are 
indiscriminately  mixed  up,  Quenstedt  not  having  had  a  clear  idea  of 
which  genera  Wlonged  in  the  two  groups. 

In  the  historj-  of  palieospongiology  the  year  1876  will  be  memorable 
as  the  one  in  which  was  published  the  first  of  Professor  Karl  A.  von 
Zitfel's  contributions,  namely,  that  entitled  'Ueber  Coeloptycbium ' 
(1876a).  Ten  years  previously  von  Zittel  had  been  appointed  to  the 
chair  of  palceontology  at  the  University  of  Munich  as  Oppel's  successor, 
and  during  the  next  four  decades  he  raised  his  science  from  a  position  of 
obscurity  to  one  of  enviable  prominence  in  Germany.  Among  his 
students  and  those  whose  work  was  directly  influenced  by  him  are  to 
be  counted  the  three  foremost  authorities  on  fossil  sponges:  Hinde, 
Rauff,  and  Schrammen.  Von  Zittcl  not  only  introduced  practically 
new  classifications  of  recent  and  fossil  sponges  but  he  developed  the 
method  of  study  and  laid  the  foundations  for  all  future  taxonomie 
work.  His  classification,  however,  carried  the  revision  of  the  phylum 
only  down  through  the  genera.  He  revised,  emended,  redescribed,  and 
newly  deseril>ed  all  of  the  higher  taxonomie  divisions  and  erected  many 
new  genera.  The  overlapping  of  the  older  generic  terminolc^,  particu- 
larly that  of  the  early  French  writers,  may  be  seen  by  the  synonymies 
given  by  Zittpl  under  his  new  genera.  Oftentimes  there  are  parts  of 
eytht  or  ten  of  the  older  names  inciude<l  under  one  of  the  new  generic 
names.  But  when  it  came  to  the  specaes  Zittel  merely. listed,  usually 
without  description,  a  numlier  of  representative  species  of  each  genus 
and  sometimes  he  would  give  one  or  two  synonymous  names  for  the 
species  listed  but,  on  the  whole,  he  did  little  in  the  way  of  revision  for  the 
smaller  taxonomie  groups.  He  figured  the  skeletal  elements  of  at  least 
one  species  under  each  genus  and  in  so  doing  made  his  great  departure 
from  his  predcccwbrs,  who  had  figured  the  inconstant  and  almost  value- 
less external  forms  of  thoir  species  Imt  had  never  studied,  described,  or 
figured  the  spicules.     The  classification  made  by  Zittel  for  a  whole 
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phylum  and  for  recent  as  well  as  fossil  forms  has  been  universally 
adopted  by  paleeontolo^sts  and  zoologists  and,  while  detailed  studies 
on  species  have  led  to  minor  changes,  they  have  also  served  to  show  how 
fundamentally  accurate  was  the  revision  in  its  essentials.  Von  Zittel 
did  not  plan  to  end  his  work  on  the  fossil  sponges  with  this  one  mono- 
graph, which  covered  the  whole  field  in  a  comprehensive  way;  he  wished 
to  take  up  the  sponges  of  each  era  and  thoroughly  to  revise  and  systema- 
tize the  species,  but  this  he  was  not  able  to  do.  He  proposed  to  Dr. 
Hermann  Rauff,  then  a  Privatdozent  at  the  University  of  Bonn,  to 
collaborate  with  him,  Rauff  to  do  the  Palteozoic  sponges,  Zittel  the 
Mesozoic.  Rauff,  not  without  a  full  appreciation  of  the  immensity  of 
the  task,  nevertheless,  accepted,  for  the  honor  of  being  a  fellow  worker 
of  Zittel's  was  great  and  itith  such  assistance  and  inspiration  as  he 
would  receive  the  work  would  be  less  difficult  than  it  would  be  if  he  had 
to  undertake  it  alone.  The  Professor,  however,  found  himself  unable  to 
carry  out  his  plan,  but  he  urged  Rauff  to  go  ahead  alone.  Thus  we  are 
brought  to  another  mile-stone  in  the  history  of  palseospongiology. 

Dr.  Rauff  published  the  first  part  of  his  '  Palieospongiologie'  in 
1893-94,  in  the  Palteontographica,  of  which  von  Zittel  was  the  editor, 
Rauff,  throughout  the  writing  and  publishing  of  the  monograph,  had 
Zittel's  assistance  and  advice.  The  bibliography  of  650  references  and 
the  chapter  on  the  literature  were  taken  from  manuscript  which  had 
been  written  by  Zitt«l  in  1878  and  had  been  turned  over  by  him  to 
Rauff.  And  Zittel  had  made  a  wise  selection  in  the  choice  of  some  one 
to  carry  on  his  work  for  Rauff,  with  a  thoroughness  that  calls  forth 
constant  admiration,  took  up  the  Palfeozoic  sponges  of  the  world, 
describing  them  species  by  species,  illustrating  them  as  individuals  and 
by  enlai^ed  views  of  the  spicules,  and  including  complete  synonymies 
and  notes  on  occurrence.  In  the  chapter  on  the  morphology  of  the 
sponges  the  spicules  are  described  and  illustrated,  enlargements  up  to 
450  diameters  being  used.  The  modes  of  fossilization  were  exhaustively 
discussed  and  abundant  evidence  was  brought  forward  to  show  that  the 
condition  in  which  the  sponges  are  found  in  the  rocks  is  no  indication  of 
their  original  condition,  on  account  of  the  number  of  chemical  changes 
that  may  take  place  in  the  preservation  of  the  spicules.  Rauff  completed 
the  systematic  study  of  the  Palfeozoic  sponges  in  the  succeeding  volume 
of  the  PalsBonfographica  (1894-95.) 

The  monographing  of  the  Mesozoic  sponges  fell  to  two  men: 
Rudolf  Kolb,  a  student  of  the  late  Professor  Dr.  von  Koken  of  Tubingen, 
and  Dr.  Anton  Schrammen,  of  Hildesheim.     Very  little  had  been  done 
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on  the  Jurassic  sponges  since  the  fifth  volume  of  Quenstedt's  '  Petre- 
factenkunde'  had  appeared  (1878).  We  have  ab«ady  spoken  of  that 
work  and  have  seen  how  much  there  still  remained  to  be  done  for  the 
Jurassic  species.  Quenstedt's  proterotypes  were  nearly  all  at  Ttibingen, 
so  that  Kolb  was  able  to  redescribe  them  and  to  give  Batisfactoi>' 
illustrations  especially  of  the  spicules;  since  the  broad  classification 
of  the  sponges  had  been  made  by  Zittel  and  since  Rauff  had  covered 
the  literature  on  the  subject  and  had  fully  described  the  structure  and 
spicules,  Kolb  had  only  the  systematic  work  for  the  Jurassic  so  that  his 
task  was  far  easier  than  had  been  that  of  those  who  went  before  him 
(Kolb.  1910-11). 

To  a  dentist  and  local  collector  at  Hildeeheim,  Zitt«l  entrusted  the 
monographing  of  the  Cretaceous  sponges.  Dr.  Schrammen  had 
published  four  preliminary  papers  on  the  Silicispongiee  (1899-1903)  in 
connection  with  his  own  collections  and  with  his  studies  of  the  types  in 
the  Roemer  Museum.  His  papers  appeared  as  contributions  (Mittheil- 
ungen)  from  the  Museum  and  no  doubt  served  to  attract  Zittel's  atten- 
tion to  their  author.  Schrammen  collected  vast  quantities  of  material 
from  all  the  famous  sponge  localities  around  Hildesheim,  nearly  all  of 
which  he  could  visit  by  covering  an  area  not  more  than  15  km.  in  radius. 
He  also  collected  in  Braunschweig,  in  Miinsterland,  and  in  Oberschlesien, 
and  visited  the  museums  in  these  different  states.  He  perfected  the 
methods  of  cleaning  the  specimens,  etching  them  out  with  acid  when 
possible,  but  often  counting  on  only  a  needle  with  which  the  matrix 
was  scraped  away  grain  by  grain.  As  a  result  of  his  careful  coUectiog 
and  of  his  laborious  and  painstaking  methods  in  the  preparation  of  the 
material,  the  collection  in  the  American  Museum  is  exceptionally  valu- 
able. 

Schrammen's  Monograph  deals  only  with  the  Silicispongiie  of 
northwest  fiermany  and  the  occurrence  of  species  in  other  regions  is  not 
usually  given.  The  chief  criticism  of  the  work  is  that  the  synonymies 
arc  misleadingly  incomplete.  By  the  omission  of  references  it  is  often 
made  to  appear  that  a  certain  author  was  responsible  for  a  given  generic 
and  specific  combination,  whereas  he  had  only  accepted  some  earlier 
writer's  revision,  reference  to  which  has  been  oniittetl  by  Schrammen. 
The  failure  to  include  all  of  the  occurrences  of  each  species  in  other 
European  coimtries  also  give."  a  misleading  impression,  for  oftentimes  a 
species  appears  to  be  verj'  restricted  in  its  gtHtgraphical  range,  whereas 
in  reality  it  is  widespread.  These  are  mistakes  of  omisssion;  the  one 
great  mistake  of  connni^^-iion  in  the  Monograph  is  a  deplorably  l^ix  usage 
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of  the  tenn  BeUgestuck.  After  a  careful  study  of  the  types  in  the  collec- 
tion Id  the  Museum  and  aftet-  aa  equally  careful  study  of  the  Monograph, 
I  have  found  that  Schrammen  uses  BelegesUUk  to  cover  any  kind  of  a 
type^proterotype,  hypotype,  or  apotype  (for  definitions,  see  below,  p.  . 
99) — and  that  more  commonly  he  means  by  it  only  typical  specimen 
and  not  a  proterotype  as  one  would  naturally  infer.  For  instance,  he 
claims  to  have  in  his  collection  the  Behge&iiick  of  a  species  the  holotype 
of  which  is  known  to  be,  say,  in  the  University  of  Gottingen.  What  he 
means  is  that  he  has  collected  specimens  from  the  type  locahty.  Again 
he  uses  BehgestOck  to  refer  to  the  specimens  which  he  has  used  to  further 
amplify  some  one  else's  protograph  or  protolog.  He  evidently  knew 
Dothii^  either  of  Schuchert's  or  of  Buckman's  work  on  types  and  of  their 
classification.  He  is  no  more  to  be  criticized  than  is  .any  other  palae- 
ontologist on  the  Continent,  for  the  nomenclature  of  types  seems  not 
yet  to  have  been  adopted  outside  of  America  and  Great  Britain  and, 
even  in  those  countries,  many  authors  make  no  use  of  the  classification 
but  still  speak  indiscriminately  of  types  when  they  mean  typical  speci- 
mens or  else,  if  they  use  the  type  nomenclature,  they  employ  it  incorrect- 
ly, speaking,  for  instance,  of  having  the  holotype  and  cotypes  of  a 
species  which  very  obviously  they  could  not  have.  Schrammen,  thus, 
is  no  more  lax  in  his  terminology  than  are  many  others,  but  his  use  of  the 
term  Belegestiick  was  particularly  unfortunate  in  hb  labelling  of  the 
collection  sent  to  the  American  Museum,  for  he  called  nearly  all  of  the 
800  specimens  Belegestucke,  from  which  one  would  infer  that  they  were 
proterotypes,  whereas  only  about  one  fourth  of  them  are. 

I  have  given  the  criticisms  of  Schramraen's  Monograph  first  so 
that  we  might  pass  on  to  a  consideration  of  its  very  great  value,  which 
should  be  remembered  more  than  its  shortcomings.  The  only  compre- 
hensive works  on  the  German  Cretaceous  sponges  which  had  appeared 
before  1910  were  those  by  Roemer  (1841,  1864),  which  were  altogether 
inadequate  and  out  of  date.  Small  numbers  of  species  had  been 
described  by  different  authors,  but  the  Cretaceous  fauna  as  a  whole  was 
still  in  chaos.  Schrammen  undertook  all  of  the  refinement  of  specific 
revision  which  Zittel  had  not  had  time  to  do  and  altogether  described 
321  species  in  140  genera.  He  erected  many  new  families  and  genera  and 
described  a  large  number  of  new  species.  The  illustrations  which  he 
gave  far  surpass  all  that  had  previously  appeared.  He  has  given  forty 
plates  figuring  entire  specimens  all  from  carefully  prepared  photographs 
and,  in  addition,  he  has  figured  the  skeletal  elements  of  all  of  his  new 
species  and  of  many  species  described  by  other  authors.    He  has  made 
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Up  the  firtit  complete  fiuiiml  lists  of  the  SiliciaponKue  of  various  loealitia 
ill  nortliwettt  (Sennany  aiu)  also  for  the  region  as  a  whole.  He  has  given 
lists  of  K|>eei(>s  for  each  horizon  and  has  included  tables  of  the  f^enen 
WH>l»»(Ociilly  arranKcd.  The  work  is  a  treasure-house  of  useful  informa- 
tidii  on  SiliciaponKiffi  and  must  be  placed  in  that  select  group  of  maBter- 
piwps  in  which  alrcatly  repose  the  monographs  by  Hinde  and  Rauff. 

CHAiTER  II.— MORPHOLOGICAL  CHARACTERISTICS  OF  THE 
SILICISPONGI* 

General  Anatomy 

S|M>iige8  found  in  a  fossil  state  are  as  variable  in  shape  as  are  living 
ones  an<l  show  almost  as  great  a  range  in  size.  They  occur  in  the  form  of 
discs,  platters,  vases,  tops,  balls,  and  mushrooms  and  are  so  inconstant 
in  cliaiH?  that  even  within  the  same  species  it  is  almost  impossible  to  use 
this  charact eristic  in  identification.  In  size  they  vary  from  individuals 
n  iiiilliinpter  in  tliameter  to  those  a  meter  and  a  half  across  and  in  hei^t 
they  range  up  to  thirty-nine  centimeters  and  perhaps  more. 

F<»S8iI  sponges  belong  to  the  se(lentar>-  benthos,  being  in  nearly  all 
cased  Hitachetl  to  the  sea-bottom  or  to  some  object  resting  thereon. 
Many  Siliois]X)ngiiG  were  supported  by  a  cylindrical  stem  or  peduncle 
(NfiV/l.  which  ende<)  l>asnlly  in  root-like  proliferations  (H'firze/n)  used 
for  anchoring  (e.  g„  VentTicuUUs  radiatus  Mantell).  When  a  stem  was 
alvsent  the  luitwl  jxirtinn  of  the  body  of  the  sponge  was  provided  with 
such  lUtaohing  !iptH>ndages  or  else  the  animal  rested  on  the  sea-floor 
without  anv  (vtrticular  anchoring  processes  (e.  g.,  P/irUAowUa  aquamo»a 
ZittelV 

The  only  ^p^tngi^  found  in  n  fossil  state  are  those  which  posaessed 
a  h»nl  ^kejeton,  either  oalcareons  or  siliceous,  those  with  a  ceratose  or 
horny  fr^tniework  never  having  been  found  in  the  rocks.  That  the  homy 
s|)ongt>s  should  not  have  t>een  pre^^r\'ed  when  the  remains  of  OTgantnus 
ap)taTt>ntly  e^)ually  jterishable  art^  found  even  in  Palseozoie  rocks  (e.  g., 
the  gntptolitt'T'  and  many  enistaeea^  is  explained  hy  the  fact  that  the 
cemtose  s|x>ngi>»  have  a  fntmewi^rk  made  of  spon^  which  appears 
in>n)  exivrimeni  and  ut«!«T\'ation  to  U^  ^-en'  much  more  perishable  than 
chitin.'  Siuev  all  tltal  n-niains  of  the  feis^il  forms  are  the  hard  parts,  the 
siuih'itt  of  |v«lu»s)xtngi(>K^~  is  et>ntinm1  to  obeervatitHis  oo  the  canal 
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system,  when  preserved,  and  on  the  skeletal  structures,  which,  as  we 
have  seen,  are  the  only  reliable  morphological  characteristics  available  in 
the  det«rmination  of  genetic  relationships  and  of  specific  identification. 
Fossil  sponges  undoubtedly  possessed  a  canal  system  almost  as 
complex  as  that  discernible  in  living  forms  but,  on  account  of  the  vicis- 
situdes attending  fossilization,  the  infiltration  of  the  canals  by  sihca, 
lime,  iron  oxide,  or  other  substances,  or  their  complete  collapse  through 
pressure  in  burial,  only  the  larger  of  the  canals  are  preserved  sufficiently 
intact  to  be  studied  and  even  these  are  frequently  obliterated.  In  some 
genera  a  recognizable  canal  system  seems  to  have  been  entirely  absent,  as 
in  Callcdiclyon  and  Farrea  among  the  Hexactinellidse  and  in  the  Ascones 
among  the  Calcispongifc.  As  in  recent  so  in  fossil  sponges,  there  are 
two  sets  of  canals:  the  incurrent  or  epirrhysa  (RaufE),  passing  from  the 
surface  to  the  interior,  and  the  excurrent  or  aporrhysa  (Rauff),  passing 
from  the  interior  and  opening  on  the  inner  surface  or  into  the  paragaster 
(Sollas).  The  epirrhysa  in  living  sponges  carry  currents  of  water  to  the 
flagellate  chambers  in  the  body  of  the  sponge  wall  and  the  aporrhysa 
carrj'  the  currents  thence  into  the  paragaster.  After  the  food  particles 
are  abstracted  the  water  is  passed  out  by  way  of  the  osculum  {Paragaa- 
termiindung)  or  aperture  of  the  paragaster.  In  some  cases  the  epir- 
rhysa and  aporrhysa  cannot  be  separated,  a  single  set  of  canals  serving 
the  function  of  both,  as  in  ApkrocaUisles.  The  epirrhysa  open  upon  the 
the  outer  surface  of  the  sponge  in  small  pores,  termed  incurrent-canal 
apertures  or  osHa  (Sollas),  while  the  aporrhysa  open  into  the  paragaster 
in  oscula  or  better  postica  (Rauff).'  The  paragaster  is  fiask-shaped, 
tubular,  funnel-shaped  or  shallow  bowl-shaped,  or  at  times  it  is  absent 
altogether.  The  ostia  and  postica  must  be  distinguished  from  the 
dermal  and  gaslral  pores,  respectively,  which  are  smaller  and  are  found 
only  in  the  epidermal  layer  and  do  not  penetrate  the  mesoglcea.  The 
postica,  as  a  rule,  are  larger  than  the  ostia  and  differ  from  them  in  form, 
arrangement,  and  location.    (Rauff,  1893-94,  p.  124.) 

FOHM  OF  THE  SKELETAL  ELEMENTS 

The  skeleton  of  all  known  fossil  sponges  is  made  up  of  minute 
mineral  particles,  usually  microscopic  in  size,  composed  of  either  silica 
or  carbonate  of  lime,  and  generally  termed  spicules  (Skeleielemente). 
The  spicules  of  siliceous  sponges  are  of  two  types: 
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I.  Meoascleri!:8  {Sluiznadeln) — the  true  skeletal-forming  spicules 
either  free  or  united  into  a  solid  structure  or  skeletoa.  These  can  be 
readily  determined  under  an  enlargement  of  20-60  diameters. 

II,  MicROscLEREs  (Fkiscknadeln) — minute  spicules  scattered 
only  through  the  fleshy  part  and  never  united  into  solid  skeletons. 
They  require  an  enlargement  of  200-300  diameters  for  their  determina- 
tion. In  many  fossil  sponges  they  are  unknown  and  probably  not 
preserved. 

In  stnicturc,  the  siliceous  spicules  are  built  up  of  concentric  layers 
of  colloidal  silica,  probably  always  around  an  axial  canal  filled  with  fine, 
granular  organic  substance,  which  sometimes  contains  foreign  materials. 
During  fossilization  this  canal  is  often  enlarged,  in  part  or  throughout,  by 
destruction  of  the  inner  layers  of  the  spicule.  The  calcareous  spicule 
(of  calcite)  shows  more  rarely  a  concentric  structure,  and  the  axial  canal, 
when  present,  is  without  organic  matter. 

According  to  Rauff,  all  spicules  may  be  classified  into  the  following 
types  on  the  basis  of  the  number  of  arms,  without  reference  to  their 
arrangement  or  to  the  angle  included  between  the  arms: 

Poiyactihes — many-armed  (more  than  eight), 

Octactines — eight -armed, 

Heptactin  es — six-armed , 

Pent  act  ines — fi  ve-armed , 

Tetractines — four-armed, 

Triactines — three-armed, 

D  iact  ines — t  wo-a  rnicd . 

Monactines — on  e-armed , 

The  further  classification  is  made  on  the  basis  of  the  form  and  termina- 
tion of  the  arras,  these  variations  being  designated  by  the  following 
prefixes: 

Oxy — simple  and  gradually  tapering  to  a  point,  e.  g.,  Oxytelractine, 
Torn — abruptly  pointed,  e.  g.,  Tornodiactine, 
Strongj-l — simply  rounded,  e.  g.,  Sirongylkexactine, 
Tyl — with  knob-like  termination,  e,  g.,  Tylkexactine, 
Dicho — with  forked  termination,  e.  g.,  Dkholriactine. 

In  spite  of  the  complexity  of  the  spicules  in  the  Silicispongix,  in 
contradLstinction  to  their  simplicity  in  the  Calci-spongise,  it  is  possible 
to  reduce  all  of  the  ty|>es  to  a  few  simple  fundamental  form-s.    Indeed, 
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it  is  proable  that  all  recent  and  fossil  aponge  spicules  have  been  dervied 
from  three  primary  types:  namely,  • 

Regular  three-rayed  forms  or  Triods, 
Rei^tar  four-rayed  forms  or  Tetraxona. 
Regular  six-rayed  forms  or  Triaxons. 

At  present  it  is  necessary  to  add  to  these  three  fundamental  types  the 
following,  which  have  not  yet  been  shown  to  be  derivable  from  any  one 
of  the  three:  namely,    uniaxial,  potyaxial,  and  anaxial. 

The  regular  three-rayed  spicules  are  fundamental  for  the  Calci- 
spongiie;  the  four-rayed  and  six-rayed  spicules  for  two  sharply  con- 
trasted orders  of  SilicisponRiffi,  namely,  the  Tetractinellida  or  Tetra- 
xonia,  and  the  Hexactinellida  or  Triaxonia,  respectively. 

The  uniaxial  spicules  are  alone  characteristic  of  the  order 
Monaxonia,  no  other  type  being  found  in  the  supporting  skeleton  of  this 
order.  They  are  further  common  in  the  Tetraxonia  and  Triaxonia,  as  in 
the  recent  and  fossil  Calcispongite,  The  polyaxial  and  anaxial  types  are 
found  principally  in  the  Tetraxonia,  less  frequently  in  the  Monaxonia; 
they  are  wanting  in  the  Triaxonia  and  Calcispongise. 

Although  most  of  the  spicules  are  derivable  from  the  fundamental 
forms  above  enumerated,  their  modifications  are  extreme,  being  prin- 
cipally along  the  following  lines: 

(1)  Through  differentiation  of  the  arms  in  length,  thickness,  and 

form, 

(2)  Through  suppression  of  arms, 

(3)  Through  increase  in  number  of  arms  as  the  result  of  forking, 

(4)  Through  special  modifications  of  the  ends  of  the  arms, 

(5)  Through  modification  of  the  median  knob  from  which  the  arms 

radiate, 

(6)  Through  peculiar  and  very  variable  ornamentation, 

(7)  Through  other  modifications. 

It  is  evident  that  similar  types  of  spicules  may  be  derived  from 
different  fundamental  forms  by  the  suppression  or,  at  times,  through 
the  division  of  the  rays.  Thus,  three-rayed  types  may  be  derived  by  the 
suppression  of  one  ray  of  the  primary  four-rayed  type  or  of  three  rays 
in  the  primary  Bix-rayeij  type.  Therefore,  the  name  Triod  must  be 
taken  as  referring  to  the  form  rather  than  to  the  genetic  relation  of  the 
derivation  of  the  spicule. 
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Details  of  Spicule  Types 

» 

It  seems  advisable  and  indee<i  highly  necessary  to  include  a  system- 
atic classification  of  the  types  of  spicules  since  in  no  text-book  or  special 
treatise  in  English  is  there  any  description  of  all  of  the  recognized  types 
of  spicules,  nor  is  there  a  complete  classification  with  definitions  in  any 
single  English  or  German  work,  despite  the  fact  that  all  identifications 
are  based  primarily,  often  entirely,  upon  the  determination  and  proper 
designation  of  the  form  of  spicules.  Furthermore,  Schrammen,  through- 
out his  monograph,  has  referred  to  the  various  kinds  of  spicules  without 
defining  them,  having  counted  upon  specialists  being  able  to  find  the 
definitions  in  original  source  hooks,  but  this  is  a  tedious  process  involv- 
ing much  loss  of  time.  Sollas,  Rauff,  and  Hinde  are  responsible  for  most 
of  the  terms,  but  their  definitions  are  not  compact  and  are  very  often 
buried  in  a  mass  of  technical  detail  so  that  they  are  not  available  for 
ready  reference.  Some  new  terms  have  been  introduced  by  Schrammen 
but  have  not  been  defined  at  all  or  else  have  been  described  in  the  text 
of  some  protolog  where  one  who  had  not  gone  through  the  whole  mono- 
graph would  be  unable  to  find  it.  On  Plates  I-V  an  illustration  is  given 
for  each  type  of  spicule,  copies  being  made  of  the  line  drawings  in 
Schrammen's  text  plates  of  skeletal  elements,  these  being  chosen  from 
the  illustrations  of  species  represented  in  the  American  Museum  Collec- 
tion. On  Plates  VI-XIV  the  actual  skeletal  arrangements  are  shown 
as  they  appear  in  each  genus  represented  in  the  Schrammen  Collection. 
These  illustrations  show  the  manner  of  occurrence  of  the  individual 
spicules  and  their  mode  of  union  into  a  solid  skeleton. 

Types  of  Spicules 

A.— TRIOD    (original.) — Three  equal  arms  in  one  planedivergingat  an 
angle  of  120°. 
General  Termination:    simply  and  gradually  tapering  to  a  point 

{Oxytriod)  (PI.  I,  fig.  1). 
Modifications:   When  arms  are  not  in  the  same  plane  but  form  a 
pyramid,  spicule  is  designated  Tripod  (PI.  I,  fig.  2.). 

Modifications  in  form  produced  by  various  curvatures  of 
rays;  suppression  of  one  or  more  rays;  forking  of  rays. 

B.—TETUAXO\,— Four  equal  arms  arranged  so  as  to  extend  from  center 
to  four  corners  of  a  regular  tetrahedron.  Angle  between  arms  109" 
28'  16". 
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I.     Regulajc  Forus  (Reoularia) 

C&ltrop. — Regular  type  of  tetraxon  generally  tapering  to  a 
point  (Oxycaltrop).  This  is  also  an  oxytetractine  with 
four  equal  angles  (PI.  I,  fig.  3).  In  the  Tetraxonia  each 
arm  contains  a  central  axial  canal  which  uiiitet^  with  the 
others  in  the  center. 

Ornamentation 

1.  Rays  bearing  small  spines  or  nodes  throughout  or  at  the 

ends. 

2.  Criccaltrop. — Rays  regularly  ringed  (PI.  I,  fig.  4.). 
Modifications 

1.  Tetrod. — Four  arms  in  same  plane. 

2.  Tetrapod. — Four  arms  forming  regular  pyramid. 

3.  One  arm  of  the  caltrop  suppressed. 

a.^Three  remaining  arms  forming  regular  pyramid 
(Tripod). 

b. — Three  remaining  arms  in  one  plane  {Triod,  de- 
rived type). 

c. — Three  remaining  arms  forming  a  T  (Orthotriod). 

4.  Diacline  Type. — Two  arms  of  the  caltrop  suppressed, 
a.— Two  remaining  arms  at  right  angles  {Ortkodiadine) . 
b. — Two  remaining  arms  at  180°  produces  a  monactine 

type. 

5.  Monactine    Type.  —  Three  arms  of  the  caltrop    sup- 

pressed. 

6.  Armsforked. 

a. — Ends  of  arms  forked  (Dichocaltrop). 

b. — Forking  from  center  complete  {Oxyaater). 

Tiinne. — One  arm  elongated  or  changed  in  form;  longer  arm 
called  rhabd  or  rkabdome,  each  short  arm  called  a  cladisc 
or  cladus.  The  three  arms  together  form  a  cladome. 
(These  may  be  derived  from  the  regular  caltrop,  but 
spicules  similar  in  form  but  diverse  in  origin  may  also  be 
derived  from  the  triaxons,  as  noted  below). 

Modifications  in  the  Relations  of  the  Cladiscs  and  Rhab- 
dome 
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1.  Protriane. — Cladiacs  and  rhobdome  form  angle  larger 

than  109)^°  (PI.  L  fig.  5). 

2.  Orikotricene. — Cladiscs    and    rhabdome     form     angle 

not  over  lOQK"  nor  less  than  90°  (PI.  I,  fig.  6). 

3.  Anatricene. — Cladiscs  and  rhabdome  form    ai^le  less 

than  90"  (PI.  I,  fig.  7). 

4.  Mesotritene. — Rhabdome  prolonged  above  axial  point. 

Modifications  in  the  Form  of  Cladiscs 

1.  Oxytriwne. — Common  form;  cladiscs  regularly  pointed. 

Any  of  the  four  preceding  types  may  have  this 
form  of  cladiscs,  and  they  are  then  designated  in 
turn:  Prooxytricene,  Orthoaxytruxne,  Anaoxj/trifene, 
Mesoxylriane. 

2.  DichotrifBne. — Cladiscs   forked    once    (PI.   I,    fig.    8). 

Types:  Ortbodichotricene,  etc.,  Dickoxytriame,  etc., 
Orthodichoxylriane,  etc. 

3.  Didichotriane. — Cladiscs  forked  twice  (PI.   I,  fig.  ft). 

4.  TridicholricEne. — Cladiacs  forked  three  times. 

5.  Trichotrmne. — Cladiscs  three-pointed  (PI.  I,  fig.  10.) 

Types:  Orthotrichoxylricene,  etc.,  Ditnchotrioene,  Tri- 
tricholriane.  as  under  preceding. 

6.  Pfty//o?nfl;ne .^Cladiscs    expanded    leaf-like    (PI.    11, 

fig.  1). 

Types;  Orlhopkyllotriwne,  etc.,  Dickopkyliotritene, 
etc. 

7.  Sympkyllotriccne. — Lcaf-hke    expansions     of  ^^cladiscs 

united  into  disc  or  bowl  or  cup  (PI.  Ill,  fig.  2). 
When  simply  a  disc  the  form  is  also  called  by  Sollas 
Discotriane. 

Modifications  of  the  Rhabdome 
1.  Triod  (derivetl  type). — Formed  by  suppression  of 
rhabdome.  Special  forms  resulting:  Dichotriod, 
Phyllolriod.  Pinakid  (PI.  II,  fig.  3).  (Pinakid 
is  the  symphyllotriiene  with  rhalxlome  suppressed, 
forming  a  mere  disc  of  silica.) 
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2.  Amphitritene. — A    second    cladome    formed    on    free 

end  of  rhabdome  (PI.  II,  fig.  4).  This  may  have 
variously  modified  cladisca  as  defined  under  2.  3, 
4  above, 

3.  Candelaher. — End  of  rhabdome  branched  candelabra- 

like  (PI.  II,  fig.  5). 
Dian*. — Four-rayed  spicule  with  one  cladisc  suppressed. 

Types:  Prodicme,  Ortkodiame,  Anadiisne,  Dickodiwne. 
HotuHM. — Four-rayed  spicule  with  two  cladiscs  suppressed. 

Types:  Promonane,  Orlhomonmne,  Dichodiane,  etc. 

II.     Irregular  Forms  (Irregularia) 

Especially  characteristic  of  skeleton  of  Lithistida.  Ends 
of  arras  (or  c/ones)  variously  modified  by  branching,  becoming 
slit,  developing  knobs,  etc.  By  means  of  these  modified  ends 
the  spicules  interlace  and  become  firmly  united.  These  striking 
types  of  spicules  are  called  desmomes  {desma  of  SoUas).  The 
arm  end  by  which  the  union  is  effected  is  called  the  zygome. 
The  method  of  union  by  zygomes  is  designated  zygosis.  Crejn- 
dome  or  crepid  is  the  name  applied  to  the  simple  original 
spicule  (single  rod  or  caltrop)  which  by  addition  of  silica  gjows 
into  the  desmome;  accordingly  there  are  monocrepid  or  letra- 
crepid  fundamental  forms,  having  a  single  canal  and  four  axial 
canals,  respectively,  by  which  the  original  nature  of  the  crepi- 
donie  is  determined, 

TetTMlon«. — A  desmome  of  tetraxon   or  caltrop   type   (four 
arms  equal).    Ends  thickened  or  rooted  (PI.  II,  fig.  6). 

Tridor. — One  arm  or  clone  of  tetraclones  of  different  length  or 
form  from  the  others.  (This  type  parallels  the  trisene.) 
The  three  equal  arms  or  clones  constitute  the  clonome,  the 
modified  clone  constitutes  the  brachyome:  a  lengthening 
of  the  modified  arms  as  in  the  trifenc  takes  place,  but  it  is 
often  shorter  or  of  the  same  length  as  the  clonomes,  and  is 
otherwise  modified. 
>Iodifications  in  the  Form  of  the  Clonome  .\rms 

1.  Ortkotrider  (not  given  by  Rauff). 

2,  Dickotrider. — All  arms  of  clonome  fork  once  (PI.  II, 

fig.  7). 
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3.  Dilophic  tetradone.—Only  two  arms  fork. 

4.  Manolopkic  tetradone. — One  arm  forks. 

Modifications  in  the  Form  of  the  Brachyome 

1.  Amphitrider. — Parallel  of  Amphitrisene. 

2.  Ennomoclone. —  Regular      Trider     with      clones      of 

clonome  simple  or  forked,  but  with  brachyome 
shortened  and  generally  much  thickened  or 
swollen.  The  forking  of  the  donee  is  often  close 
to  the  point  of  origin,  and  sometimes  only  one 
or  two  forks,  producing  irregular  forms,  with 
apparently  an  odd  number  of  clones  coming  from 
the  center   {PI.  II,  fig.  8). 

3.  Didymodone. — Spicule  with   median   rod   or  epirhabd 

which  has  thickened  or  swollen  ends  from  each 
of  which  3  or  4,  seldom  more,  simple  or  forked 
clones  arise  with  variously  formed  eygomes  (PI,  II, 
fig.  9). 

4.  DicranocUme  (Schrammen')- — Monocrepid  desmomes. 

typically  with  a  basal  part  which  has  a  thickened 
button-like,  or  thick  and  rounded  end,  and  is 
furnished  with  especially  strong  wart-like  eleva- 
tions, and  from  which  diverge  2,  3,  or  more, 
rarely  one  or  four,  knobby  clones  which  them> 
selves  end  in  claw-like  zygomes.  The  angle 
between  the  clones  may  be  acute  or  obtuse  (PI.  II, 
fig.  10). 

5.  Rhabdodone. — Like  No.  3,  but  with  additional  clones 

arising  between  the  ends  (PI.   Ill,  fig.  1). 

6.  Megadone. — Lai^   rhabdoclone  with  few  clones   (PI. 

in,  fig.  2). 

7.  Rhizodone. — Like  the  preceding,   but  all  the     clones 

arise  from  a  medium  curved  or  irregular  stem 
and  are  short,  irregular  and  root-hke  (PI.  Ill, 
fig.  3). 
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8.  MegarkizocUme. — Very    large    rhizoclone;     this     type 

characteristic  of  the  family  Megarhlzidie  Schrammen 
(PI  .III,  fig.  4).  Similar  large  monocrepid  spicules 
found  in  the  family  Corallistidie  have  been 
called  by  Schrammen  megarhtzoclonids'  (PI.  Ill, 
fig.  5). 

9.  S-pheerodone  (Schrammen*). — Desmomes  consisting  of 

a  spherically  thickened  base  from  which  diverge  1 
to  8  smooth  or  thorny  arms  (clones),  the  ends  of 
which  expand  into  serrated  discs.  They  are 
characteristic  of  thp  family  SphcCrocladinidse 
(Schrammen)  (PI.  Ill,  fig.  6).  Schranmien  thinks 
that  the  didymoclone  of  Rauff  may  be  formed  of 
two  sphteroclones  united  by  one  of  the  clones. 
10.  Helodone  (Schrammen*), — Comparatively  large,  thread- 
like desmomes  with  short,  saddle-like  elevations  and 
pincer-like  indentations,  more  or  less  curved  and 
hook-like  at  the  ^ds,  and  penetrated  throughout 
their  entire  lengthily  a  sin^  axial  canal.  They 
unite  by  zygosis,  the  hook-Uke  ends  holding  on  to 
the  saddles  rnnd  knobs  of  a  neighboring  spicule. 
They  are  characteristic  of  the  family  Helomorinidfe 
Schrammen  (P\.  Ill,  fig.  7). 

C— TRIAXON, — Six  equal  arms  cutting  one  another  at  right  angles. 
Fundamental  for  the  Hexactinellida. 

I.       REQtlLARLY   DeVELOPEO    FoRUS 

H«xaotiii«. — Arms  simple  and  regular  in  form  (PI.  Ill,  fig.  8). 
1.    Ortkohexactine. — Regular  form   with    equal    arms    at 
right  angles;    the  fundamental  one  from  which  the 
following  are  derived. 
a. — Oxyhexadine.     Rays     r^ularly    tapering     to    a 

point  (PI.  Ill,  fig.  9).    . 
6. — Tomhexactine.    Rays  suddenly  pointed. 
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c. — SlTongylhexactine.    Ends  rouaded  (PI.  Ill,  fig.  10). 
d. — Tylhexacline.    Ends  thickened   or   swollen    into 

button  (PI,  III,  fig.  11). 
e. — Discohexactifie.    Ends  terminated  with  discs    or 
rosett«s(PI.  III,fig.  12). 
2.    Pinulhexactine. — One    arm   thicker  than  others  and 
beset  with  appressed,  outward-pointing  thorns   or 
scales(Pl.  ni,fig.  13). 

H«uitor. — Arms  divided. 

1.    Orlhokexaster. — Arms  regularly  once  or  several  times 
divided,  points  sometimes  bent  over.     This  simple 
fundamental  type  may  be  modified  as  follows:         ,^ 
a. — Oxyhexaster.     Branches  regularly  tapering. 
b. — Tylhexaster.    Ends  of   arm   branches   thickened 

(PI.  IV,  fig.  1). 
c. — Graphikexaster.      Arms    divided    in     brush-like 

manner  (PI.  IV,  fig.  2). 
d. — DiscohexasUr.    With  serrated  discs  or  cups  at  ends 

of  all  or  of  some  branches  (PI.  IV,  fig.  3). 
e. — Fioricom.  Ends  of  divisions  of  arms  bent  into  S- 
shape,  broadened  and  toothed  distally,  and 
arranged  in  the  form  of  a  flower  calyx  (PI.  IV, 
fig.  4.) 
/. — Plumicom.  Ends  of  branches  of  arms  of  different 
lengths,  curved,  and  arranged  in  bell  form  (PI. 
IV,  fig.  5). 

LTctmUk. — Each  of  six  arms  at  the  proximal  point  of  junction 
sends  out  four  supporting  branches  which  unite  with  those 
of  its  neighbors  (PI.  IV,  fig.  6). 

II.  Modifications  of  the  Triaxon  Through  the  Suppression 
OF  One  or  More  Arms.  These  modified  spicules  are  distin- 
guished from  others  of  similar  fonn  but  diverse  origin  by  the 
presence  of  the  rudiments  of  the  triaxial  cross  of  the  canals. 

Pontactlno. — By  the  suppression  of  one  arm  of  the   Triaxon 
a  Peniadine  is  formetl  (PI.  IV,  fig.  7). 
1.     Pinxilpentadine.^One  arm  elongated  and  beset  with 

thorns  (PI.  IV,  fig.  8). 
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2.     Teircene. — One  arm  suppressed,  opposite  arm  elon- 
gated. 

TetrMtlne. — By  the  suppression  of  two  arms  of  the  Triaxon  a 
Tetractine  is  formed,  in  which  the  following  modiScations 
m&y  take  place: 

1.  Trifene. — Three  short  arms  and  one  long  arm,  not  in 

same  plane.  Identical  in  form  but  not  in  derivation 
with  Tetraxon  trisene. 

2,  Stauractine. — Tetractine  spicules  with  four  arms  in  the 

same  plane  (PI.  IV,  fig.  9). 

TrkcUne. — Three  arms  of  Triaxon  rudimentary  or  suppressed. 
1.     Dicene. — One  long  arm  and  two  short  arms  arranged 
anchor-shape. 

DiMtine. — Four  arms  rudimentary  or  suppressed. 

1.  Ampkidiae. — Diactines  with  two  opposite  arms  capped 

by  divided  umbrella-shaped  discs;  other  arms  aborted 
(PI.  IV,  fig.  10). 

2.  Ampkiaater. — Both   ends  of    opposite    arms    divided 

intospines;    other  four  arms  aborted  (PI.  IV,  fig.  11). 

3.  Undn    or    Ondn. — A  spindle-shaped    diactine,   beset 

throughout  its  entire  length  with  numerous  small 
thorns  (PI.  IV,  fig.  12). 

4.  Orthodiactine. — Two    remaining    arms  of    diactine  at 

r^ht  angles  to  each  other  producing  a  monactine  type. 

Monaotine.^Five  arms  suppressed. 

1.  TyhslyU   (derived  form). — Rhabd  with  rudiments  of 

suppressed  arms  forming  a  knob  at  one  end.  Rudi- 
mentary arms  recognizable  by  axial  canals. 

2.  Scopula. — A  long  rhabd  with  2,  3,  generally  4,  occa- 

sionally 5,  6,  or  more,  outward  divergent  branches  at 
one  end,  which  are  thickened  distally  and  often  barbed 
(PI.  IV,  fig.  13).  These  branches  are  not  modified 
arms  because  the  axial  canals  do  not  extend  into  them, 
but  form  a  cross  at  or  below  the  point  of  divei^ence 
of  the  branches. 
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3.  Ciavuia  or  ClavuU. — One  end  of  rhabd  pcnnted,  other 
with  backward-bending,  umbrella-shaped  disc  or 
ring  of  branches  which  are  not  the  modified  arms,  as 
shown  by  the  position  of  the  cross  in  the  axial  caoab 
(PI.  IV,  fig.  14). 

D. — MONAXON. — Straight  or  variouely  curved  spicules  with  single  axis 
or  two  axes  in  opposite  directions;  other  axes  rudimentary  or 
absent. 

I.    Meoascleres. — Monaxon  m^ascleres  are  designated  by  the 
general  name  rhabd. 
According  to  Origin 

1.  Monocline. — Rhabd  growing  from  one  end  only;  ends 

different  in  form. 

2.  Diactine. — Rhabd   growing  from   cento*  in  opposite 

directions;  ends  generally,  but  not  always,  umilar. 

According  to  Form  and  Termination  of  Rhabd 

1.  Amphiox. — Rhabd   regularly   tapering  towards  point 

at  both  ends  (Pi.  V,  fig.  1). 

2.  Ampkitom. — Ends  of  rhabd  suddenly  pointed  (PI.  V, 

fig-  2). 

3.  Dor. — Lance-shapedrhabd.  Oneend  regularly  pointed, 

the  other  spear-shaped  with  2  or  3  sharp  edges.  Two 
ends  separated  by  a  ring  or  annular  growth  (PI.  V,  fig.  3) . 

4.  Amphistrongyle. — Rhabd  rounded  at  both  ends  (PI.  V, 

fig.  4). 

5.  Style. — Rhabd  rounded  at  one  end,  tapering  to  point 

atother(Pl.  V,  fig.  5). 

6.  Tylostyle. — Pin-shaped  with  button-like  knob  at  one 

end,  pointed  at  other  (PI.  V,  fig.  6). 

7.  AmphUyle. — Rhabd  thickened  or  button-like  at  both 

ends  (PI.  V,  fig.  7). 

8.  OpAirAoM  (Schrammen'). — Long,  smooth  monaxonsof 

irregular  or  snake-like  curvature,  generally  tapering 
towardM  hoth  ends.  They  are  characteristic  of  the 
family  Ophiraphididie  Hchrnmmen  in  the  order 
Tetraxonia  (PI.  V,  fig.  8). 
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According  to  the  OrnamentatioD  of  the  Rhabds 

1.     CricoThabd. — Rhabd    with    rings    or    thickenings     at 

intervals.  k«  ^    ' 

a. — Cricostyle.    A  style  with  knobs  at  intervals.  oJH 

6. — CricamphilyU.    An  amphityle  (knobbed  at  both 

ends)  with  rings  throughout  entire  length  (PI.  V, 


II.     MiCROSCLEKES. — The  small  non-supporting,  straight  or  curved 
spicules  or  microscleres  occur  singly  or  in  bundles  (drax). 
Simple  Forms 

1.  Rhapfttd.— Slender,  whip-like  spicule. 

2.  Tox. — Bow-shaped  spicule. 

3.  Labid. — Spicule  shaped  like  sugar  tong. 

4.  Sptrute.— Simple,   spirally-wound   spicule,  with   more 

than  one  volution  (PI.  V,  fig.  10). 

5.  Sigmaspire.—A    small    a-    or    oshaped,    curved     and 

spirally-wound  spicule  (PI.  V,  fig.  11). 

6.  Sigma. — An  S  or  sigma-ehaped  spicule. 

7.  SigmcUoid. — A  C-shaped  spicule. 

8.  DianciHra. — S  or  Oform,    with    knife-shaped    ends, 

hooked;  middle  notched  (PI.  V,  fig.  12). 

9.  Chela  {Amphickela) . — C-form,  with  two  or  more  shovel 

or  hook-shaped,  sharply  recurving  teeth  at  ends. 

Characteristic  of  Desmacidonidse. 
a. — Anisochela.    Both  ends  dissimilar  (PI.  V,  fig.  13). 
b. — Isochela.     Both  ends  similar  (PI.  V,  fig.  14). 

Ornamented  Forms 

1.  Diaspid. — Ends  with  small  shield,  oft«n  toothed  (PJ. 

V,  fig.  15). 

2.  Sanidaster. — Rhabd    a    thick  shaft  with    rosettes  or 

spicules  at  intervals  and  at  ends.    Sometimes  inter- 
mediate spines  scattered  along  rhabd  (PI.  V,  fig.  16). 

3.  Spirasler. — Gently   spiral,   thorny   rhabd  (PI.  V,  fig. 

17). 

4.  Diacorkabd. — Short  rhabd,  pointed  at  one  end,  spiny 

at  other,  with  several  toothed  disc-hke  expansions 
between  (PI.  V,  fig.  18). 
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E.— ANAXIAL  AND  POLYAXIAL  SPICULES 

1.  Sphcer. — Spherical  or  ball-shaped  spicule   (PI.   V,   fig. 

19). 

2.  Euasier. — Small  spherical  center  with  comparatively 

long  radiating  spines  (PI.  V,  fig.  20). 

3.  SphceraBter. — Lat^e  central  ball  with  short  spines  (PI. 

V.  fig.  21). 

4.  Pycnasler. — Spines  blunt,  not  sharply  distinct  at  hose, 

coming  from  central  ball  (PI.  V,  fig.  22). 

5.  Sterraster.  ^Ball  with  short  blunt   knobs   formed   of 

confluent  spines  (PI.  V,  fig.  23). 

6.  ffftax.— Like  preceding,  but  center  kidney-formed  (PI. 

V,  fig.  24). 

Association  and  Union  of  Spicules  in  the  Silicispongi.£ 

A.— PRINCIPAL  OR  SUPPORTING  SKELETON  (8Tt)TZ8KBLBT).  This  is 
primarily  confined  to  that  part  of  the  mesogloea  which  contains 
the  cilaited  chambers  (choanosame). 

I.  MoNACTiNEi-LiDA. — In  this  order  four  types  of  arrange- 
ment of  spicules  have  been  observed.  (1)  Spicules 
irregularly  scattered,  ends  united  only  by  spongin;  (2) 
spicules  forming  triangular  meshes;  (3)  spicules  radially 
arranged ;  and  (4)  spicules  intercrossed  in  net-like 
arrangement. 

II.  Tethactinellida. — Arrangement  of  spicules  radial  or 
irregular.  Dermal  tris^nes  with  rhabdomes  pointing  in- 
ward and  cladomes  tangential  to  surface. 

In  the  Chorislida  (choristid  type),  the  spicules  are  chiefly 
smooth  caltrops,  tritenes  and  amphioxes;  free  (only  in  a 
single  case  united  by  spongin). 

In  theL((/i(s(ida  (lithiatid  type),  the  desmomes  are  generally 
closely  joined  by  their  ends,  so  as  to  form  solid  skeletons 
but  no  actual  fusion  of  elements  occurs  (a  single  recent 
form  has  desmomes  joinoti  by  spongin,  according  to 
Solias).  Junction  may  be  irregular  or  may  produce 
regular  structures. 
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III.    Hexactinellida 

Classification  According  to  Method  of  Union  of  Spicules 
LyssociTMi.  —  Spicules     not     generally     firmly    united, 
being  either  distinct  or  closely  placed ;  sometimes  hold 
on  to  one  another  by  various  modifications,  or  their 
arms  interlace.    Touching  ends  sometimes  joined  by 
superimposed  siliceous   lamells,  or  surrounded   and 
joined    by    siliceous    annul  i.      Some    full^own    in- 
dividuals have  their  spicular  ends  fused,  as  in  the  next 
division. 
Didyonina. — Normally  spicules  united  by  regular  appo- 
sition of  arms  of  adjoining  spicules,  and  union  of  these 
is  by  a  layer  of  silica;  original  distinctness  of  spicules 
recognizable  only  by  observation  of  separate  axial 
canals.     The  method  of  junction  produces  a  regular 
skeletal    scaffold    or    lattice    work    {Dictyonalgeriist) 
each  bar  of  which  consists  of  two  united  arms  of  ad- 
joining spicules  (PI.  XII,  fig.  4),     A  transition  to  the 
preceding  type  is  formed  by  the  presence  of  irregularly 
placed  and  joined  spicules. 
Classification  According  to  Function,  Position  and  Arrange- 
ment of  Spicules.     The  spicules  of  the  Hexactinellida 
have  been  classified  by  F.  E.  Schulze  on  the  basis  of 
function,  position  and  arrangement  [not  to  be  confused 
with  classification  on  basis  of  form)  as  follows:' 

1.  Prindpalia  [principal). — Spicules  forming  supporting 

skeleton  of  the  Lyssacina. 

2.  Dictyonalia  (diclyonal). — Spicules  forming  supporting 

skeleton  of  the  Dictyonina. 

3.  Parenchymalia  (parenchytnal). — All  the  spicules  in  the 

soft  tissue  except  dermal  and  gastral  ones  (see  below) . 

4.  Prostalia  (prostal). — All  larger  spicules  which  project 

above  the  outer  surface  of  the  sponge.     They  may 
be: 
a. — Basalia     (basal).     Long,   hair-like    or    thickened 
spicules  projecting  from  the  base  of  the  sponge 
and  used  for  anchorage. 
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6. — Pleiiralia  (pleural).  Spicules  projecting  from  side- 
wall  of  sponge. 

c. — Marginalia  (marginal).  Spicules  projecting  free 
around  the  oeculum  of  the  sponge. 

5.  Comitalia(comital). — Very  thin.longdrawn'OUtneedlee, 

closely  adjoining  the  strong  prindpalia  in  the  Lye- 
aacina. 

6.  Dermalis   (dertnal). — Confined   to  dermal   membrane. 

These  with  the  proetalia  or  these  alone  form  the 
dermal  skeleton. 

7.  Gastralia   (gastraJ).    Confined  to  gaatral  membrane 

(paragastcr).    Form  gastral  skeleton. 

B.— SURFICIAL  OR  PROTECTIVE  SKELETON  (Schctiskelet).  These 
skeletons  are  formed  chiefly  on  the  dermal  surface  in  the 
outer  layers  of  the  mesoglcea  and  in  the  ectoderm  (ectosome), 
more  rarely  on  the  inner  or  gaetral  surface. 

Dermal  skeleton  (Dermahkelei).  These  are  common  and 
are  very  important  in  systematic  work;  often  differences  in 
them  constitute  the  only  mark  of  generic  distinction  when  the 
supporting  skeletons  are  entirely  similar.  They  are,  however, 
rarely  preserved  in  the  fossil  forroS;  generally  because  they  are 
minute  (microscleres),  but  sometimes  they  are  larger  than  the 
spicules  of  the  supporting  skeleton.  Their  arrangement  is 
irregular  or  in  r^ular  series  or  groups.  In  the  matter  of 
arrangement  there  is  no  relation  between  the  supporting  and 
protective  skeleton.  Dermal  spicules  generally  project  beyond 
the  surface  of  the  sponge  (prostal),  giving  it  a  rough,  bristly, 
hair>'  or  velvety  character,  in  proportion  to  the  amount  of 
projection.  More  rarely  do  they  form  a  smooth  surface  if  the 
spicules  or  their  cladomes  (in  the  triffines.tetrEenes,  etc.)  assume 
an  arrangement  parallel  to  the  surface.  Sometimes,  in  connec- 
tion with  foreign  bodies,  such  as  sand  grains,  spicules  of  other 
sponges,  etc.,  they  make  a  solid  cortex. 

The  Blanket  Layer  {Deckschicbl}  or  epiderm  and  Blanket 
\et  (Deckgespinsl)  or  dictyoiierm.  In  many  fossil  siliceous,  as 
well  as  in  calcareous,  sponges  a  continuous  blanket  layer  covers 
the  lower  part  and  sometimes  the  entire  sponge.  In  this, 
separate  elements  have  rarely  been  determinable  (see  Ventricu- 
lites, etc.).     Rauff  holds  that  these  blanket  layers  are  due  to 
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secondary  refilling  of  the  pores  and  inter-spicular  spaces  by 
mineral  matter,  and  the  accompanying  destruction  or  meta- 
morphosis of  the  spicules.  In  other  cases  (many  Hexactinelli- 
da,  etc.),  the  blanket  layer  consists  of  separate,  more  or  less 
closely  packed,  individual  elements  of  similar  form  which 
appear  to  be  modified  or  enlarged  spicular  ends  (1893-94,  p. 
183).  Sometimes  the  blanket  layer  (epiderm)  is  formed  by  a 
mod  ification  of  the  outer  part  of  the  supporting  skeleton,  chiefly 
through  thickening  of  the  outer  spicule  ends  (CaUodictyon, 
etc.). 

A  net-like,  surface-covering  with  the  parts  often  raised,  is 
found  on  the  paragastral  surface  in  the  Ventriculitidte,  Spora- 
discinids,  etc.,  and  constitutes  the  blanket  net  (Deckgeapinsl) 
or  dictyoderm.  This  is  a  derivative  of  outward-directed 
lychnisk  rays  of  the  paragaster  surface.  In  form  the  net  is 
scale-like  or  tussock-hke. 


CHAPTER  III.    SUMMARY  OF  THE  STRATIGRAPHY  OF  THE  UPPER 
CRETACEOUS  FORMATIONS  OF  EUROPE 

Introddction 
The  Cretaceous  system  was  first  studied  and  subdivided  by  a 
number  of  British  geologists  during  the  early  decades  of  the  nineteenth 
century,  the  pioneer  in  these  investigations  being  William  Smith,  who 
Irom  1815  to  1821  mapped'the  entire  series  of  Mesozoic  strata  in  Eng- 
land, established  the  sequence  of  formations,  and  enumerated  and  care- 
fully figured  the  diagnostic  fossils  from  successive  horizons.  John 
Middleton  (1812),  Thomas  Webster  (1814,  1824),  and  W.  Fitton  (1824, 
J836)  made  important  contributions  toward  the  solution  of  the  early 
problems  of  classification  and  correlation  of  the  different  divisions  of  the 
Cretaceous  but  to  Smith  belongs  the  credit  of  the  recognition  of  the 
correct  Btratigraphic  succession  in  its  broad  aspects,  as  may  be  seen  from 
the  following  sequence  which  is  the  one  given  by  Smith  in  1819  and  in  a 
less  complete  form  in  1815: 

Chalk  )  Upper  Chalk 

t  Lower  or  Grey  Chalk 
Greensand 

Golt  or  Brickearth 
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The  fact  that  subsequent  investigators  have  not  altered  the  order  of 
succession  then  established  and  the  formation  names  then  proposed 
testifies  eloquently  to  the  accuracy  and  keenness  of  observation  of  the 
"Father  of  Historical  Geology."  The  formation  names  proposed  by 
Smith  and  his  followers  were  lithological  terms  and  in  that  respect  were 
unsatisfactory,  though  perfectly  in  accord  with  the  usage  of  that  time. 
Later  researches  in  Great  Britain  have  been  directed  toward  the  estab- 
lishing of  paUeontological  zones,  the  working  out  of  structure  and  of 
underground  geology,  the  tracing  of  lithological  variations  in  the  forma- 
tions, and  the  correlation  of  the  beds  with  the  Continental  equivalents. 
(See  Jukes-Brown,  1900,  1903,  1904,  and  bibliography  at  the  end  of 
series  in  volume  for  1904.) 

In  France  a  litholc^ical  and  faunal  succession  closely  paralleling 
that  in  England  was  recognized  by  D'Orbigny,  who,  however,  intro- 
duced a  series  of  locality  names  to  replace  the  lithological  terms  proposed 
by  Smith,  thereby  rendering  an  inestimable  service  to  stratigraphy. 
In  the  ' Pal^ontologie  Fran9ai8e,'  11,  'Terrains  Cr^tacfe'  (1842), 
D'Orbigny  divided  the  Cretaceous  into  the  following  six  stages  in 
descending  order: 


Debivation  op  Tebus 


Senonien 

turonien 

Cen-o) 

Albien 

Aptien 


Senonea,  Latin  for  Sens,  in  Yonae. 

TuTonia,  the  ancient  Touraine. 

Ceiiomanum,  Latin  for  Mans,  in  Sarthe. 

Alba,  Latin  for  Aube.  ' 

Apt,  a  city  in  the  department  of  Vaucluse  in  Provence. 

Neocomum,  Latin  for  the  village  of  Keuch&tel  in  SwitierUnd. 


While  the  names  of  these  ilages  are  still  very  generally  used,  they  are 
being  replaced  in  France  by  newer  terms  which  have  been  introduced  to 
refer  to  shorter  time  periods,  or  else  the  original  name  has  been  retained, 
but  the  epoch  for  which  it  was  proposed  has  been  subdivided  into  a 
numl>er  of  stages  as  in  the  ease  of  the  Senonien  which  is  at  present 
divided  into  five  Plages.  Thus,  though  D'Orbigny's  nomenclature  has 
been  modified  l»y  the  introduction  of  restrictions  and  refinements  in 
ctasMification,  nevertheless,  everj-  one  of  the  names  which  he  proposed  is 

iThii  umc  km  propcncd  by  Thurmann  in  IKU.  bul  ht  iu«l  it  in  m  broulH  khc. 
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in  use  and  they  have  all  been  accepted  by  the  Germans  and,  though  to  a 
less  degree,  by  the  English,  who  still  generally  employ  the  confusing 
lithological  terms. 

In  Germany,  as  in  England,  the  earliest  classification  of  the  Creta- 
ceous formations  was  made  upon  the  basis  of  the  different  lithological 
units  recognized.  Thus  we  find  in  thewritingsof  H.  B.  Geinitz,  F.  H. 
Roomer,  and  A.  E.  Reuss,  which  appeared  from  1840  to  1846,  many 
names  which  have  persisted  in  the  literature  to  the  present  day,  such  as 
Hilssandstein  and  Hilsthon,  Quadcrsandstpin  and  Planerkalk.  But  it  is 
now  recognized  in  Germany  that  the  rocks  which  were  thus  variously 
designated  are  only  particular  facies  representatives  of  local  develop- 
ment. D'Orbigny's  nomenclature  is  used  in  the  main,  though  for  the 
Lower  Cretaceous  the  later  French  modifications  have  been  adopted  and 
for  the  Upper  Cretaceous  the  Senonien  has  been  restricted  by  the 
introduction  of  the  Emscher  as  a  division  coordinate  with  the  Ceno- 
maaien,  Turonien,  etc.,  and  by  the  addition  of  the  Danien  as  the  highest 
stage  of  the  Cretaceous. 

For  Europe  as  a  whole  the  general  classification  of  the  major 
subdivisions  of  the  Cretaceous  is  as  follows: 


France,  Belgicu 
SwiTZERi^ND,  Spain, 

Germany 

Enoland 

II 

Danien 

Senonien 

Turonien 
Cenomanien 

D&nische  Stufe 

fSenon 

I  Emscher 

Turon 

Ccnoman 

Upper  Chalk 

Middle  Chalk 
Lower  Chalk= 

li 

Albien 

Upper             fAptien 
NecMximien     \Barrtaiien 

Sen*,  itr.         (VaUnginieD 

Gault  or  Aube  Stufe 
Hils  or  Neokom 
Weald 

Gault'  and  Upper 
Lower  Greensand 
Weald 

iThe  En^ub  hav*  reroaniiMl  tbit  ttae  Gault  and  i:ppfr  OccenaiiDd,  whirh  were  oriKinally  lup- 

Gaull  (aciea  but  were,  in  [act.  depoutnl  after  Upper  Gaull  time.     Such  are  the  Wacmiiucer  beda  and 

of  this  problem  will  be  Eiven  in  a  paper  no*  in  niepatation.l 

■larludin)  the  hisbeat  Upper  Oncpaand.  i,  e.,  the  Warminater  bedg.  etc. 


STANDARD  STRATIOHAPHIC  SUBDIMSIONS 
UPPER  CRETACEOUS  WITH  GEB 


le  Growouvre  'Von  StromlMek'*  (ubdivirios 

CivcQ  by  Stollfy  atinn 

fiven  by  SchlQWc 

eroauHd  by  Schlatu  (or  (b?  Ceno 


NTOLOGICAL  ZONES  OF  THE  EUROPEAN 
.LENTS  FOE  COMPARISON 


>LOGlCAL 

kjNES 

PAL«0»TOtOGICAL   SUBZONES 

Ua  mucronata 

Epituter  gibbiis  and  Micraaler  glyphw 

uu  quadratua 

e*  Uttudinariat 
and 

MarsupHes  UsludiTiariu* 
Uintaerinut  weU/alicua 

tuuutatfatietu 

Inoeeramua  haenUin^ 

IiUKXramua  imioluttu' 
Inoe^amuM  koeneni'' 

■amuteuntri 
iteigeiniUi 

botaUma 
vmubronipivtrti 
•omiu  myfOMdM 
-IMatus) 

A.  Inoeeramut  cwien  and  Epiaeter  6r«vM* 

3.1                   and                  \  b.  Ntoptychitta  peramplut 

trot  rhotomagetue  and  HatasUr  subglobogiit* 
idkia  pariaru  and  HtmuuUr  grUpenktrli^ 
tper  and  Catopygiu  earijiatus* 
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Throughout  Europe  there  has  been  carried  on  during  the  last  few 
decades  the  most  profound  and  minute  study  of  the  paUeontological 
zones  in  the  Cretaceous.  As  in  all  such  faunal  work,  the  cephalopods, 
being  pelagic,  are  considered  the  most  reliable  in  the  establishing  of 
zones  of  limited  vertical  but  wide  horizontal  extent,  for  which  reason  the 
standard  zonal  subdivisions  of  the  CreEaceous  are  based  upon  the 
ammonites.  Following  the  method  which  was  inaugurated  by  Oppel 
in  his  memoirs  on  the  Jurassic,  A.  de  Grossouvre,  W.  Kiliao,  and  C. 
Jacob  have  established  an  ammonite  succession  which  is  applicable  for 
the  greater  part  of  Europe,  though  many  of  the  zones  are  missing  in  the 
north  as  in  Russia  and  northern  England  where  local  successions  have 
to  be  emploj'ed.  In  many  regions  it  has  been  found  practicable  to  make 
use  of  phyla  other  than  the  cephalopods;  thus,  in  England  half  of  the 
zones  arc  characterized  by  echinoderms;  in  Germany  the  Cenomanian 
contains  at  times  pelccypods  or  echinoderms  which  are  entirely  as  diag- 
nostic as  the  ammonites,  which  may  or  may  not  be  present,  while  the 
Turonian  may  be  subdivided  on  the  basis  of  the  pelecypods,  or  the 
ammonites,  or  the  echinoderms,  and  the  Emscher  and  Senonian  show  a 
clear  succession  of  belemnite  zones  which  are  of  more  than  local  appli- 
cability. In  order  to  have  for  ready  reference  the  general  scheme  of  the 
succession  of  stratigraphic  divisions  and  faunal  zones  for  the  Upper 
Cretaceous  of  northwest  Europe,  the  following  table  is  included. 

The  Cenomanian  and  Turonian,  together  with  the  Albian  which 
precedes  these,  arc  classed  by  Haug  in  his  text-book  (1910,  II,  p.  1170) 
as  Middle  Cretaceous  (MSsocritaci),  for  he  recognized  a  three-fold  sub- 
division of  the  period.  This  practice  is  not  common  in  Europe  and  does 
not  accord  with  the  American  usage,  according  to  which  the  time  period 
designated  by  Europeans  as  Lower  Cretaceous  is  called  the  Comanchic, 
while  the  European  Upper  Cretaceous  is  our  Cretacic  proper.  In  view 
of  the  fact  that  the  Cenomanian  marks  the  great  transgression  of  the 
Cretaceous,  it  would  seem  that  the  diastrophic  evidence  favors  the  two- 
fold division,  which  is  the  one  generally  accepted  and  the  one  which 
will  be  adopted  in  this  paper. 

Upper  Cretaceous  Phovinxes  of  Europe 
Despite  the  persistence  of  certain  comparatively  small  positive 
elements  which  were  dominantly  emergent  land  masses  or  ridges  and 
areas  of  non-deposition  during  the  Upper  Cretaceous,  there  can  be 
little  doubt  that  the  greater  part  of  Europe  was  covered  by  the  marine  or 
non-marine  sediments  of  that  period,  and  tliat  it  was  the  subsequent 
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domings  and  prolonged  erosion,  largely  in  early  and  middle  Tertiary 
time  which  gave  rise  to  the  present  isolated  outcrops.  The  scattered 
patches  of  Cretaceous  strata  now  visible  in  Europe  are  structural,  not 
lithological,  units,  being  in  some  places  the  eroded  rim  of  a  basin,  in 
others  the  escarpments  developed  by  the  erosion  of  a  dome,  and,  again, 
there  are  areas  where  the  strata  have  been  but  slightly  disturbed  and, 
in  their  horizontal  position,  have  been  protected  by  later  formations, 
as  in  the  plains  of  Hanover,  These  various  structural  units  are  generally 
considered  as  distinct  provinces,  because  the  lithological  and  faunal 
characters  of  the  rocks  are  often  quite  distinct  in  them  and,  the  connect- 
ing formations  with  their  transitional  facies  and  organic  remains  being 
absent  through  post-Cretaceous  erosion,  there  is  produced  a  lithological 
diversity  more  apparent  than  real.  Of  such  structural  provinces  eleven 
major  ones  may  be  recognised. 

(1)  Great  Britain 

The  Upper  Cretaceous  of  the  British  Isles  consists  almost  wholly  of 
chalk,  on  which  account  the  rocks  of  that  period  have  for  over  two 
hundred  years  been  designated  the  Chalk.'  This  formation,  which  is  the 
depositional  equivalent  of  the  Cenomanian,  Turonian,  and  Senonian  of 
the  Continent,  and  which  was  at  first  thought  to  be  so  uniform  that  no 
stratigraphic  subdivisions  could  be  recognized  in  it,  has  proved,  on  long 
study  by  British  geologists  and  palaeontologists,  to  be  marked  by  pro- 
nounced lateral  variations  so  that  in  some  places  it  is  not  a  chalk  at  all 
but  a  marl,  a  pure  quartz  sandstone,  a  conglomerate,  or  a  greensand. 
Generally  speaking,  the  formation  is  most  impure  in  the  lower  part, 
where  there  is  a  considerable  admixture  of  siliceous  and  other  detrital 
materials,  but  becomes  almost  wholly  calcareous  in  the  upper  part. 
However,  one  of  the  coarsest  boulder  conglomerates  known  from  the 
Chalk  is  at  the  base  of  the  Senonian  in  Ireland,  so  that  the  general  rule 
for  gradation  in  purity  does  not  always  hold,  yet,  on  the  other  hand,  the 
occurrence  of  clastic  material  in  the  higher  divisions  of  the  Chalk  does 
not  vitiate  the  truth  of  the  generalization  and  can  easily  be  explained,  as 
we  shall  see  when  we  consider  the  stratigraphic  relations. 


irpiWDt^hne  thT^uMry  foul  ID  Lin'olnahu'c  caluhe"^  k^l^'hMia  the'sDUthern 
udu  KtUDed  to  chalk  (Juku-Bcown.    igoo,  p   14).      Since  tbe  GrrmsiiB  oppUed  the 


The  word  ii 
Even  .t  1^"" 

Aali  to  Bar  limi 
lim^toDe  which  u  c< 
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The  present  outcrop  of  the  Chalk  in  the  British  leles  is  but  a  skeletal 
picture  of  its  former  extent,  the  main  line  of  exposure  extending  from 
Devon  to  Yorkshire  with  a  broad  eastward-projecting  tongue  formed  by 
the  Wealden  antichnal.'  In  the  Isle  of  Wight  a  sharp  anticline  has 
exposed  the  most  complete  section  of  the  entire  Cretaceous  that  is  found 
anywhere  in  England,  the  Chalk  alone  here  reacbii^  a  thickness  of  1600 
feet,  which  is  the  maximum  development  in  England  for  the  formation  as 
a  whole.  A  narrow  band  of  the  Chalk  rims  the  Antrim  basin  in  north- 
east Ireland,  where  the  beds  are  preserved  beneath  the  great  Tertiary 
volcanic  plat«au,  a  position  which  is  likewise  held  by  the  outcrops  on  the 
opposite  coast  of  Scotland  on  the  island  of  Mull  and  on  the  neighboring 
mainland  in  the  peninsula  of  Morvern. 

The  present  topography  of  the  Chalk  escarpment  is  the  result  of 
Tertiary  and  recent  erosion.  During  early  Lower  Cretaceous  time 
practically  the  whole  of  Great  Britain  was  dry  land,  subject  to  erosion 
except  in  the  extreme  south  and  southeast  where  the  continental  deposits 
of  the  Wealden  were  forming.  Towards  the  end  of  the  Lower  Cretaceous 
there  t>egan  that  advance  of  the  sea  which  in  its  wider  expression  is 
known  as  the  great  Cenomanian  transgression,  a  positive  eustatic  move- 
ment which,  with  only  slight  interruptions,  continued  into  Senonian 
time.  The  sea  entered  southern  England  from  the  south,  and  Yorkshire 
and  Lincolnshire  from  the  ea-st,  spreading,  respectively,  northward  and 
westward.  The  basal  series  of  deposits  accumulated  in  these  advancing 
seas  is  always  sandy  or  conglomeratic  and  contains  much  glauconite. 
From  the  method  of  deposition  it  is  apparent  that  this  siliceou»^u- 
conitic  facics  is  a  lithologic  not  a  chronologic  unit,  so  that  it  is  not 
surprising  to  find  it  of  Aptian  age  in  southeast  England,  of  Cenomanian 
age  in  southeast  Antrim,  Ireland,,  and  of  Senonian  age  in  northern 
Antrim.  In  the  greenaands  and  conglomerates  thus  formed,  siliceous 
sponges  abound,  though  often  their  presence  is  shown  only  by  the 
immense  nmnbers  of  spicules  which  are  found.  Followii^  the  sandy 
facies  the  IkkIs  usually  become  marly  and  then  impure,  and  finally 
pure,  chalk.  Sometimes  the  facics  transitions  are  very  rapid,  taking 
place  within  a  few  feet  as,  for  instance,  in  northern  Antrim  where 
Senonian  chalk  containing  98%  CaCOj  is  found  only  twelve  feet  above 
the  thin  one-foot  ba-ial  cunglomorate  which  rests  upon  the  eroded  Tri- 
assic  surface.  Sponges  are  there  found  in  the  conglomerate  as  well  as 
further  up  in  the  pure  chalk.    The  highest  chalk  which  is  now  found  in 
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Ireland  is  that  of  the  zone  of  Belemnitella  mucronata;  the  highest  in 
England  belongs  to  the  zone  of  Oslrea  lunula  and  is  probably  to  be  con- 
sidered Msestrichtian  in  age.  Thus  there  are  no  remnants  of  the  latest 
Cretaceous  deposits  in  Great  Britain  and  whether  they  were  never 
deposited  or  whether  their  absence  is  due  to  erosion  we  cannot  tell.  But 
we  do  know  that  toward  the  end  of  the  Cretaceous  the  sea  began  to 
retreat  in  response  to  a  slow  doming  which  was  in  progress  and  which 
had  its  center  of  elevation  in  North  Wales  and  the  present  Irish  Sea. 
During  the  Pabeocenic  the  dome  was  peneplaned,  the  Cretaceous  rocks 
being  stripped  back  entirely  from  the  central  region  in  Wales,  while  the 
alternating  hard  and  soft  bands  now  composing  the  Worcester  lowland, 
the  Cotswold  Hills,  the  Oxford  lowland  and  the  Chiltern  Hills  or  Chalk 
Escarpment  were  exposed  by  erosion  on  the  flanks  of  the  dome,  though 
the  present  expression  as  escarpments  and  lowlands  is  due  to  the  sub- 
sequent Tertiary  erosion  of  the  revived  and  reelevated  peneplane  which 
cut  down  the  Welsh  dome.' 

The  following  detailed  stratigraphical  subdivisions  and  palEcon- 
tological  zones  of  the  Upper  Cretaceous  are  recognized  in  England,  where, 
however,  it  ia  customary  to  include  the  Upper  Cretaceous  Greensand 
and  Gaidt,  which  are  of  Albian  age  in  that  period,  although  Continental 
workers  are  practically  unanimous  in  placing  the  Albian  in  the  Lower 
Cretaceous.    {Table,  p.  56.) 

Id  the  Cretaceous  rocks  of  Great  Britain  no  siliceous  sponges  are 
known  below  the  horizon  of  the  Upper  Gault  (Albian)  or  zone  of  Scktoen- 
bachia  inflatus,  which  is  classed  by  Continental  geologists  with  the  Lower 
Cretaceous  but  is  placed  by  the  British  in  the  Upper  Cretaceous.  The 
Folkestone  beds  (Upper  Gault)  of  the  Sussex  coast  have  yielded  a  single 
species,  Siphonia  Ittlipa  Zittel,  n4iich  is  found  also  in  the  Blackdown  and 
Haldon  beds  in  Devon  but  disappears  in  the  lower  Cenomanian.  In 
the  Malmstone  (zone  of  Schtoenbachia  infiatus)  of  Devon  and  of  the 
Isle  of  Wight,  Jerea  websteri  Sowerby  has  been  found  and,  at  Blackdown, 
/.  reticulata  Hinde.  These  three  species  constitute  the  sole  siliceous 
sponge  representation  for  the  Lower  Cretaceous  of  England,  if  we  con- 
sider the  horizon  of  S.  infiatus  as  belonging  to  that  period  and  not  to  the 
Upper  Cretaceous.  If,  on  the  other  hand,  the  British  classification  is 
followed,  then  the  Lower  Cretaceous  contains  no  SilicispongiEe.  The 
question  involved  is  one  of  stratigraphic  correlation  and  subdivision 
and  cannot  be  taken  up  in  this  paper. 

."CouUlP)tun"a{CentralEncUnd.    Puper  praenlcd  bclore 
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The  first  siliceous  sponge  fauna  to  appear  in  England  came  in 
with  the  assemblage  of  organisms  the  remains  of  which  constitute  the 
distinctive  and  long  famous  Warminster  or  Pecten  asper  fauna.  In  the 
environs  of  Warminster,  Wiltshire,  the  beds  of  that  name  are  about 
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thirty-five  feet  thick  aiid  consist  of  greensands  at  the  base  and  top  with 
sands  and  interbedded  cherts  (Chert  beds)  in  the  middle,  the  latter 
being  the  horizon  from  which  practically  all  of  the  siHceous  sponges  of 
Wiltshire  have  come.  They  were  figured  but  not  described  by  Miss 
Benett  in  1831,  and  recently  Hinde  has  redescribed  and  reidentified  all 
of  the  specimens  so  that  the  fauna  is  now  known  to  comprise  twenty- 
three  species  (Jukes-Browne,  1900,  pp.  247-248,  480,  481).  Two  of 
these  also  occur  in  the  highest  Pecten  asper  beds  on  the  Isle  of  Wight, 
where  one  species  (AxtTieUa  stylus  Hinde)  not  recorded  from  War- 
minster has  also  been  found,  while  the  fauna  also  includes  the  three 
Upper  Gault  species  already  mentioned. 

These  twenty-four  species  then,  constitute  the  total  known  sili- 
ceous sponge  fauna  in  the  Cretaceous  rocks  of  England  below  the  Chalk. 
I  believe  that  all  of  these  but  the  three  from  the  zone  of  Schloenbachia 
infialus  belong  to  the  Cenomanian,  though  I  cannot  discuss  the  point 
here.  However,  in  giving  the  total  number  of  species  for  th(;  Upper 
Cretaceous  of  England,  I  shall  include  therein  the  Warminster  fauna  of 
the  Peclen  asper  zone,  since  it  would  otherwise  be  difficult  to  compare 
with  the  figures  for  entire  faunas  on  the  Continent,  where  the  rocks 
containing  P. .asper  are  always  recognized  as  marking  the  base  of  the 
Cenomanian. 

The  total  Chalk  fauna  of  England  includes  131  species  of  Silici- 
spongiie  exclusive  of  those  occurring  in  the  P.  asper  zone  or  155  species 
if  they  are  included.  In  the  following  table  the  distribution  in  periods 
is  shown. 

Period  Total  number  of  species 
Senonian  S3 

Emscherian  47 

Turonian  40 

Cenomanian  45 

(including  zone  of  P.  asper) 

Since  the  zone  of  P.  asper  has  six  species  in  common  with  the  zone  of 
S.  varians,  the  number  of  separate  species  for  the  Cenomanian  is24-f-27 
— 6=45.  This  includes  one  species  from  the  Lower  Chalk  of  South 
England,  the  exact  horizon  not  being  known. 

The  zonal  distribution  of  the  Silicispongia  is  as  follows,  so  far  as 
may  be  judged  by  the  data  now  at  hand,  but  had  Hinde  completed  his 
monograph  on  the  British  Cretaceous  sponges  the  fauna  would  un- 
doubtedly have  been  found  to  be  much  larger. 
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Kniiii  lli(>  Kmirn*  hero  pmtented  it  will  be  seen  that,  while  there  are 
tliU'liiiiliotiM  ill  the  nuinlxTti  of  species  in  successive  horisons,  neverthe- 
li'HN,  (lii>n>  IX  a  fnirly  coiistniit  increase  reaching  the  maximum  in  the 
imie  of  .'lr/iH(>r(i»i(M-  quadratu«.  This  ctoselj'  parallels  the  distribution 
in  tiorl liwi-st  tlonnnny  where,  however,  the  fauna  is  very  much  lai^r 
ttiul  ii)cUii)<'f)  111"  mxH-ics  for  the  A.  quadratus  zone,  as  compared  with 
(.*!  fur  the  Kune  Eone  in  HnirUnd.  The:»>  faunal  maxima  are  in  decided 
cimtnist  with  the  n'pn'^tnitat ion  in  Bohemia,  where  82  species  occur  in 
the  t'enoiUHiiian  nm)  the  nunUnr  steadily  decreases  untO  the  fauna  dia- 
!)|)|H>iint  entirely  in  Tpin-r  Kni^'her  time. 

In  the  t'etukmani.4n  of  dreat  Britain  there  is  no  large  siliceous 
simnKe  f««na  exi-ept  that  of  Wanninster.  already  referred  to.  Species 
oi-i'ur  in  no  |!n>ai  .ilnindaniv  in  the  various  subiones  of  the  tone  of 
.N\-4/t>rHNirAi<i  Mindit.t  and  ai  ^-aueriHl  ktoahties.  most  of  which  are  in 
Minih  am)  s(>utlu>as(  KtiKlaiut.oiily  thrv^^spn-ies  being  known  from  as  far 
uorih  as  llunstaniou.  Norfolk,  Wiih  the  exreption  of  seven  species 
fiA>ni  IViver,  (he  lu'riittn  of  which  i;-  in  doubt  but  whicb  is  either  that  of 
1 1ll'  »one  (»l' .'',  ivfj.cis  or  »tf  //.  ,<rtK;ii<f>ivt!<^.  there  are  no  aliceous  sponges 
t'l-nnd  HI  the  vVnomanian  aU»\vthe  »>nei.V 
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The  Turonian,  while  not  showing  a  numerical  increase  in  species, 
yet  contains  in  reality  much  larger  faunal  groups  than  does  the  Ceno- 
manian  in  which  the  species  are  of  more  or  less  sporadic  occurrence. 
Thus  thirty-five  of  the  forty  Turonian  species  occur  in  the  Chalk  at 
Dover  or  in  the  nearby  cliffs  along  the  Kentish  coast.  Practically  all  of 
the  siliceous  sponges  of  this  period  are  found  at  localities  south  of  the 
London  basin,  though  a  few  species  in  the  highest  Turonian  are  found  as 
far  north  as  Bedfordshire. 

There  is  a  similar  geographical  ^gregation  of  species  in  the  Em- 
scherian  Chalk,  for  most  of  the  sponges  occur  in  sections  along  the  Ken- 
tish or  Sussex  coast  and  only  one  species  has  been  reported  north  of  Bed- 
fordshire. The  Emscher  species  have,  on  the  whole,  a  broader  distribu- 
tion in  southern  England,  than  do  those  of  the  preceding  period;  thus, 
many  are  noted  from  Wilts,  and  even  from  southern  Dorset,  and  a  few 
have  been  found  in  Hampshire  and  Surrey.  A  single  species,  Camero- 
spongia  subrotuvda  Mantell,  occurs  as  far  north  as  Norfolk,  foreshadow- 
ing the  wider  range  which  is  noticeable  in  the  Senonian. 

It  is  thus  apparent  that  the  siliceous  sponges  of  the  Cenomanian, 
Turonian,  and  Emscherian  of  England  are  confined  to  the  southern  and 
southeastern  counties,  the  two  most  prolific  areas  being  Wiltshire  and 
the  coast  in  the  vicinity  of  Dover  together  with  the  Sussex  r^on.  But 
in  the  Senonian,  where  the  lai^est  and  most  diversified  sponge  faunas 
appear,  the  center  of  sponge  population  moved  northward  so  that  we 
find  the  best  representation  in  Norfolk  and  Yorkshire,  although  some  of 
the  species  are  also  found  along  the  southern  and  eastern  coasts.  Thus, 
in  the  zone  of  A  ctiTUKamax  quadralua  twenth-nine  of  the  forty-five  known 
species  come  from  Yorkshire,  while  nearly  all  the  remaining  species 
come  from  Sussex.  The  fauna  as  a  whole  loses  its  provincial  character 
and  becomes  cosmopolitan  being  much  the  same  as  that  which  is  so  well 
developed  in  Germany.  Above  this  zone  the  siUceous  sponges  rapidly 
disappear  so  that  in  the  zone  of  Belemnitella  mucronata  there  are  only 
nineteen  species  recorded,  these  mainly  from  Norfolk,  while  in  the  highest 
Chalk  in  England  which  has  been  found  only  at  Trimingham,  Norfolk, 
there  are  only  four  species.  These  occur  also  in  the  MBcstrichtian  of 
Riigen  and  Belgium  and  they  thus  serve  to  corroborate  the  evidence 
furnished  by  the  rest  of  the  interesting  fauna  of  the  Trimingham  Chalk 
that  there  is  at  least  a  shght  representation  of  the  highest  Senonian 
gens.  str.  in  England. 

The  chief  writers  on  the  important  areas  in  which  siliceous  sponges 
have  been  found  in  the  British  province  are  the  following:    Mantell 
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(1822)  and  Dixon  (1S50)  for  Sushcx,  Phillips  (1829,  1835,  1875)  and  Lee 
(1839)  for  Yorkshire,  Hinde  (1880)  for  Norfolk,  Benett  (1831)  for  Wilt- 
shire, and  Tutc  (1865)  for  Ireland.  The  most  important  single  work  on 
the  British  sponges  is  the  'Catalogue  of  the  Fossil  Sponges,  etc'  bj- 
Hinde  (1883),  which  contains  descriptions  of  all  of  the  species  in  the 
British  Museum.  The  same  author  began  but  did  not  complete  a 
volume  to  be  devoted  to  the  Cretaceous  species  alone.  In  the  three 
volumes  by  Jukes-Browne  on  the  Cretaceous  rocks  of  Great  Britain 
complete  faunal  lists  for  each  horizon  in  each  county  will  be  found  and 
in  the  last  volume  a  list  for  the  entire  British  Cretaceous,  but  there  are 
no  descriptions  of  species  (Jukes-Browne,  1900,  1903,  1904). 

(2)  Subprovinces  on  the  Borders  of  the  Central  Plateau 
To  the  south  and  southeast  of  the  Welsh  dome  lie  the  Loudon  and 
Hampshire  synclinea  with  the  Wealden  anticlinal  between  them.  Dur- 
ing the  Cretaceous  these  structural  features  did  not  exist,  so  that  deposi- 
tion took  place  throughout  the  area  and  the  Chalk  was  continuous  from 
the  Isle  of  Wight  to  Hunstanton  and  from  Dover  and  Yarmouth  west- 
ward to,  and  perhaps  over,  Wales.  The  London  and  Hampshire  syn- 
clincs  are  now  filled  by  the  Tertiaries  so  that  the  Cretaceous  rocks  are 
known  only  from  borings,  while  the  Chalk  has  bfeen  stripped  off  from  the 
Wealden  anticlinal  leaving  only  the  Lower  Cretaceous  to  view.  South 
of  the  Hampshire  syncline  the  Cretaceous  beds  are  again  brought  to  the 
surface  in  the  sharp  anticline  which  gives  rise  to  the  Isle  of  Wight,  the 
southern  portion  of  which  is  formed  of  Lower  Cretaceous  rocks,  the 
northern  of  Tertiaries,  while  a  narrow  strip  running  east  and  west 
through  the  center  of  the  island  consists  of  the  Chalk  which  is  exposed 
on  the  steep  northern  limb  of  the  anticline  The  folds  constituting  the 
Weald  anticlinal  and  the  Isle  of  Wight  anticline  have  been  traced  into 
northern  France,  where  they  assume  an  easterly  southeasterly  trend  and 
finally  die  out  beneath  the  Paris  Basin.  Thus  one  line  of  folding,  the 
northernmost,  strikes  northwest  from  Arras,  reaches  the  French  coast 
between  Calais  and  Boulogne,  continues  to  the  English  coast,  where  it 
appears  at  Dungeness,  whence  it  proceeds  from  east  to  west  through  the 
northern  part  of  the  Weald,  in  the  direction  of  Frome  and  the  Bristol 
channel.  This  is  the  axis  of  Artois,  first  recognized  and  named  by 
D'Archiac  in  184G.  To  the  south  of  this  Hubert  has  recognized  a  second 
line,  the  axis  of  La  Brcsle,  which  leaves  France  at  Triport  and  ent«rs 
England  between  Hastings  and  Beachy  Head,  where  it  constitutes  the 
Grccnhurst  anticline  which   is  recognized  to  the  west  in  the  Vale  of 
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Warminster.  The  axis  of  the  Fays  de  Bray  in  the  department  of  Seine- 
Inf^rieure,  first  described  by  £He  de  Beaumont  and  later  in  great  detail 
by  De  Lapparent,  probably  finds  its  continuation  in  England  in  the  fold 
which  runs  through  the  Isle  of  Wight  and  into  Purbeck.  The  Paris 
Basin  is  bounded  on  the  north  by  the  Artois  axis,  on  the  east  by  the 
Rhenish  dome  (Grabau),  of  Palieozoic,  early  Mesozoic,  and  crystalline 
rocks,  which  is  breached  by  the  Rhine  graben,  on  the  south  by  the  Central 
Plateau  and  on  the  southwest  by  the  eroded  core  of  the  Armorican 
mountain  chain,  the  remnants  of  which  form  the  hills  of  Brittany  and 
are  continued  across  the  English  Channel  in  folds  of  ancient  rocks  in 
Devon.  Within  this  arc  of  ancient  sedimentary  and  crystalline  rocks 
lies  the  Paris  Basin,  the  center  of  which  is  filled  with  the  Tertiaries  but 
the  rim  of  which  is  composed  of  a  number  of  escarpments  formed  by  the 
edges  of  the  Jurassic  and  Cretaceous  rocks  where  these  have  been  ex- 
posed by  the  circumferential  stripping  of  the  Tertiaries  from  the  more 
elevated  outer  portion  of  the  basin.  Thus  we  may  picture  a  basin  filled 
with  progressively  smaller  and  smaller  saucers,  the  basin  being  the 
structural  depression  in  the  embrace  of  the  older  rocks,  the  largest 
saucer  being  the  layer  of  Triassic  rocks,  the  next  smaller  the  layer  of  the 
Jurassic,  then  the  Cretaceous,  and,  finally,  the  saucer  in  the  center 
being  the  Tertiaries.  ■  This  mode  of  deposition  over  the  entire  basin  and 
of  subsequent  erosion  accounts  for  the  occurrence  of  the  Chalk  in  the 
Paris  Basin  as  an  arc,  concave  toward  Paris  and  England  and  finding 
its  continuation  beyond  the  Boulonnais  along  the  northern  limb  of  the 
Wealden  anticline.  The  Chalk  has  been  eroded  more  or  less  along  the 
French  coast  but  is  still  preserved  intact  under  the  numerous  scattered 
outcrops  of  the  Eocenic  which  have  not  yet  been  removed  in  the  general 
stripping  away  of  the  Tertiary  cover.  In  the  central  part  of  the  Paris 
Basin  the  Chalk  is  known  only  from  borings  and  in  a  few  places  where  the 
rivers  have  cut  down  through  the  Oligocenic  and  Eocenic  into  the  Meso- 
zoic beds. 

In  France  two  main  provinces  are  recognized  for  the  Lower  Creta- 
ceous: (I)  the  Paris  Basin,  which  is  structurally,  stratigraphically,  and 
palieontologically  united  with  south  and  southeast  England,  and  the 
deposits  and  fauna  of  which  belong  primarily  to  the  northern  or  boreal 
sea;  and  (2)  southern  France,  in  the  Rhone  region  and  the  old  province 
of  Provence,  the  deposits  and  fauna  of  which  belong,  together  with  those 
of  the  Alps,  to  the  southern  or  Tethys  sea.  In  southwest  France  lies  the 
Aquitanian  basin,  which  formed  a  westward  embayment  from  the  south- 
em  sea  and  which  during  the  Lower  Cretaceous  was  separated  from  the 
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northern  se.i  by  the  massif  of  the  Central  Plateau  and  the  dry  laod  areas 
of  Normandy  and  Touraine.  In  the  Upper  Cretaceous  the  two  provinces 
lose  their  distinctness;  the  boreal  sea  advances  from  the  uortheaat  upon 
the  plateau  of  Normandy,  while  the  southern  sea  advances  northward 
through  the  straits  of  Poitou,  ao  that  the  Aquitanian  basin  ia  joined  to  the 
Paris  Basin,  as  is  shown  by  the  intermingling  in  Charente  of  the  typical 
northern  ammonites  and  pelecypods  with  the  southern  nidistes  fauna 
which  penetrated  into  northern  France,  into  Belgium,  and  even  over  to 
England.  This  union  of  Tethys  with  the  boreal  sea  was  ^ected  l^  the 
end  of  the  Cenomanian,  by  which  time  most  of  southeast  France  had 
become  dry  land  through  the  emersion  of  a  ridge  which  joined  the 
Central  Plateau  on  the  west.  In  the  Aquitanian  basin  and  in  Normandy 
and  Touraine  the  sediments  of  the  Upper  Cretaceous  were  of  terrigen- 
ous origin,  differing  both  from  those  in  the  Paris  Basin  where  Chalk  was 
accumulating  and  from  those  in  the  deeper  waters  of  the  Rhone  basin 
where  shell  limestones  were  forming. 

a. — The  Paris  Basin 

The  same  vertical  lithological  succession  obtains  in  the  Cretaceous 
of  northern  France  as  in  that  of  England,  namely,  greensanda  at  the 
base  followed  either  by  marls  and  chalk  or  immediately  by  chalk.  There 
is  likewise  the  same  chronologic  variability  in  the  series  of  the  two  rc^ons, 
the  age  of  the  basal  greensand  beds  ranging  from  the  Aptian  to  the 
Senonian  with  a  concomitant  range  from  the  Albian  to  the  later  Senonian 
for  the  base  of  the  overlying  chalk. 

On  the  southeastern  border  of  the  Paris  Basin  in  the  Department  of 
Aube  there  was  continuous  marine  deposition  throughout  the  Cre- 
taceous, for  this  region  was  about  in  the  center  of  the  "straits  of 
Mor^'en,"  a  narrow  connecting  water-way  between  the  Paris  Basin  and 
the  southern  sea.  The  stratigraphic  succession  in  Aube  does  not  follow 
the  usual  nile  of  beginning  with  a  sandstone  facies  but,  instead,  the 
earliest  Lower  Cretaceous  (here  the  Hauterivian)  is  a  limestone  which 
n-sta  directly  on  the  ero(le<l  Jurassic  siu^ace  and  which  contains  many 
sponges,  pelecypotls,  and  corals.  In  this  region  the  chalk  deposition 
l>egan  verj-  early,  appearing  even  in  Albian  time  and  continuing  through- 
out the  Cenomanian,  Turonian,  and  Senonian.  Leymerie  has  described 
and  figurcti  three  species  of  siliceous  sponges  from  the  Cretaceous  of 
.\ube  (1842),  hut  it  is  probable  that  the  fauna  is  very  much  larger,  con- 
sidering the  abundance  of  species  in  adjoining  portions  of  the  Paris 
Basin.    The  occurrence  of  siliceous  sponges  in  the  Hauterive  of  Aube 
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and  in  the  Neocomian  of  Germiney  in  Haute-Sadne  is  of  interest  as 
being  the  first  appearance  of  these  organisms  in  the  northern  basin  of 
France. 

In  following  the  chalk  escarpment  northwest  from  Aube  it  is  found 
to  pass  through  the  departments  of  Mame,  Ardennes,  Aisne,  Nord,  and 
Pas-de-Calais;  north  of  Ardennes  the  outcrops  continue  into  Belgium 
in  Hainault  and  Brabant.  Towards  the  Franco-Belgian  border  the 
sDoeeeBive  divisions  of  the  Cretaceous  overlap  each  other  and  each  in 
turn  comes  to  rest  on  the  old  Jurassic  surface.  Thus,  in  the  department 
of  Mame,  the  Aptian  is  the  first  bed  to  be  deposited  on  the  Jurassic; 
in  the  Ardennes,  the  Albian;  at  Lifle  in  Nord,  the  Upper  Cenomanian; 
at  Aachen,  the  Lower  Senonian,  the  lower  beds  of  which  fill  ia  the  hoUows 
eroded  in  the  surface  of  the  primaries.  The  stratigraphic  overlap  and 
the  rise  of  the  chalk  facies  in  the  series  indicate  that  the  sea  spread  north- 
ward and  the  detailed  evidence  shows  clearly  that  there  was  a  land  axis 
bounding  the  Paris  Basin  on  the  north  and  serving  as  a  source  of  supply 
for  terrigenous  material  as  well  as  a  partial  barrier  between  the  German 
and  French  basins.  This  land  ridge  was  not  completely  submerged 
until  middle  Senonian  time  and,  even  then,  it  was  never  far  below  the 
surface  of  the  sea. 

If  we  return  to  Aube  and  follow  the  escarpment  to  the  south  through 
Yonne,  Nifevre,  and  Cher,  an  overlap  similar  to  that  north  of  Aube  is 
observed.  Thus,  near  Sancerre  in  Cher  the  Albian  overlaps  the  Aptian 
and  lies  upon  the  Jurassic,  while  west  of  Bourgea  in  the  same  department 
no  Albian  is  found  but,  instead,  the  Cenomanian  is  the  first  Cretaceous 
to  have  been  deposited.  The  escarpment  turns  northwest  from  Cher, 
passing  through  Indre-et-Loire.  Loire-et-Cher,  Sarthe,  Mayenne,  Ome, 
and  Calvados.  There  is  a  greater  or  less  development  of  the  Cenomanian 
in  all  of  these  departments  and,  because  of  the  proximity  to  the  moun- 
tain mass  of  Bretagne  at  the  time  of  deposition,  the  Cenomanian  beds 
are  all  of  clastic  origin,  being  sands  and  greensands  with  some  shales. 
The  broad  central  part  of  the  Paris  Basin  lying  between  this  southwest 
rim,  where  siliceous  deposits  were  accumulating,  and  the  northeast  rim, 
where  the  sea  lapped  against  the  projecting  land  axis  of  the  Belgian 
border,  was  comparatively  free  in  the  later  Cretaceous  from  the  influence 
of  terrigenous  sediments  and  there  was  accumulated  the  pure  chalk 
which  is  particularly  well  developed  in  the  lower  reaches  of  the  Seine 
in  the  departments  of  Eure  and  Seine-Inffe-ieure.  Pure  chalk,  however, 
was  not  formed  in  this  central  area  until  late  Senonian  time  for,  during 
the  Cenomanian  and  Turonian,  while  the  rivers  from  the  bounding  land 
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masses  were  supplying  lai^e  quantities  of  siliceous  elastics,  the  sea  was 
chained  with  sands  and  even  coarser  material  but,  as  the  lands  were 
lowered  and  the  sea  spread  over  them,  less  detritus  was  supplied  and 
organic  accumulations  Iiecame  dominant  so  that  during  the  Senonian 
chalk  formed  in  the  very  regions  where  sands  had  been  deposited  during 
the  Cenomanian  and  Turonian. 

It  was  pointed  out  in  the  chapter  devoted  to  a  r^um4  of  the  litera- 
ture on  siliceous  sponges  that  we  have  no  modem  treatise  on  the  French 
faunas.  Therefore,  it  is  impossible  to  state  how  many  species  occur  in 
the  different  formations  and  it  is  equally  impossible  to  make  faunal 
comparisons  with  other  regions,  especially  England  and  Germany. 
Since  the  descriptions  given  by  Fromentcl,  Courtiller,  and  other  French 
writers  were  based  on  the  external  form  of  the  sponges  and  not  upon  the 
type  of  spicule  or  the  skeletal  arrangement,  it  will  undoubtedly  be  found, 
when  the  revision  is  made,  that  a  large  number  of  the  old  "species"  are 
in  reality  but  morphological  variants  of  a  single  species,  as  indeed  has 
been  found  to  be  the  case  whenever  any  of  the  French  species  have  been 
redescribed.  However,  an  approximate  idea  of  the  size  and  distribution 
of  the  sponge  faunas  of  the  Paris  Basin  may  be  gained  from  the  work 
which  has  already  been  done  and  I  shall  summarize  briefly  what  is 
known,  although  it  must  be  remembered  that  the  entire  French  sponge 
fauna  of  the  Cretaceous  must  be  revised  and  the  temunology  and 
descriptions  be  brought  up  to  date. 

From  the  Lower  Neocomian  of  Haute-Sa6ne  and  Yonne,  Fromentel 
(1859)  has  described  five  species  which  probably  occur  in  the 
Hautcrivian;  from  the  Aptiati  of  Aube,  the  same  author  has  described  a 
single  species. 

D'Orbigny  (1850)  listed  205  species  of  sponges  from  the  Cretaceous 
but,  unfortunately,  he  did  not  state  which  occurred  in  France  and  which 
were  known  only  from  England  or  Germany. 

Michelin  in  his  '  Iconographic  Zoophytologique '  (1840-47) 
described  a  large  number  of  species  from  the  Lower  Cenomanian  of 
various  parts  of  France.  Of  all  the  early  French  works  his  is  perhaps  the 
most  reliable,  in  spite  of  its  uniscicutific  phraseolt^y,  and  his  illustra- 
tions are  so  saiisfacton,-  that  later  authors  have  been  able  to  accept  many 
of  his  specific  names  in  making  their  rcdescriptions.  He  makes  no  men- 
tion of  skeletal  elements  or  structures  but  otherwise  his  cbaractoiza- 
tions  are  at  least  no  worse  than  those  given  by  his  contemporaries  and 
in  some  cases  they  are  better.  His  work  b  particularly  helitful  in  includ- 
ing the  distribution  of  the  French  species  in  other  counfaiea,  i 
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England  and  Germany,  and  in  containing  the  record  of  the  occurrences 
of  single  species  in  various  French  localities. 

From  the  Craie  Chloritie  (Cenomanian)  of  the  departments  of 
Calvados,  Ome,  Indre-et-Loire,  Touraine,  Loire-et-Cher,  Seine-et-Oise, 
and  .\rdennes,  Michelin  has  described  fifty-one  species  (1840-47,  pp. 
120-147).  From  the  Ores  vert  inferieur  of  Grandpr^  in  the  department 
of  Ardennos  and  the  Tourtia  de  Cherk  near  Tournai,  Belgium,  he  has 
described  a  single  species  (p.  6).  It  is  unfortunate  that  he  spoke  of  all 
the  species  which  he  described  as  coming  from  the  Grh  vert,  this  litho- 
logical  name  being  of  no  stratigraphic  value,  since  the  facies  ranges,  as 
we  have  seen,  from  the  Aptian  to  the  Senonian.  Therefore,  while  it 
helps  to  some  extent  to  know  that  a  species  comes  from  the  greensand 
of  a  certain  locality,  the  exact  horizon  cannot  be  ascertained  because  in 
a  single  place  the  section  may  begin  with  greensands  which  continue 
for  some  distance  vertically,  at  least  through  two  or  more  palseontological 
zones  Thus  I  can  usually  give  only  the  approximate  age  of  Michelin's 
various  greensands.  From  the  greensand  in  the  environs  of  Mans,  in 
Sarthe,  eleven  species  are  described  by  Michelin  (p.  195). 

From  the  Senonian  Chalk  of  Saumur  in  Maine-et-Loire,  Courtilier 
(1859)  described  152  species  and  one  variety,  but  that  this  fauna  is  by 
no  means  so  large  as  the  numbers  seem  to  indicate  may  be  judged  from 
the  fact  that  twelve  of  these  "species"  were  included  by  Zittel  under  a 
single  species  of  his  own. 

The  most  important  contribution  to  the  literature  on  the  spoi^ 
faunas  of  any  part  of  France  is  one  made  by  Po6ta  in  which  he  described 
thirty-four  species  from  the  Senonian  of  Ch&teaux  Meaulne,  near  Lude 
in  the  department  of  Maine^t-Loke  (1892,  list  on  p.  22).  The  speci- 
mens which  he  studied  had  been  collected  by  Fraulein  Boxbei^  and  had 
been  acquired  by  the  Dresden  Museum  some  twenty  years  before.  H. 
B.  Geinitz  gave  a  preliminary  notice  of  four  species  of  the  sponges  which 
he  had  identified  (1870,  p.  149),  but  the  full  description  of  the  fauna 
was  not  undertaken  until  1892.  This  contribution  is  valuable  for  two 
reasons:  first,  because  PoCta  employed  the  Zittel  method  of  study  and 
classification  based  on  skeletal  structure  and  arrangement  and,  second, 
because  it  was  the  first  paper  to  be  written  on  the  large  Paris  Basin 
Cretaceous  sponge  fauna  in  which  the  species  were  designated  according 
to  modem  terminology  so  that  it  is  possible  to  institute  comparisons 
with  the  faunas  of  nearby  European  regions.  The  description  of  this 
single  fauBft  from  the  southwest  portion  of  the  Paris  Basin  enables  us 
to  gain  a  fair  idea  of  the  character  of  the  fauna  of  the  whole  basin  and 
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we  find  that  the  species  all  belong  to  the  genera  which  were  cammon  in 

■    England  and  Germany  and  that  nearly  two-thirds  of  the  aasemblage  is 

made  up  of  the  same  species  which  occur  in  the  Senonian  of  Germany. 

The  Cretaceous  sponges  of  Seine-Infgrieure  have  been  in  part 
described  by  Paaay  (1832),  the  distribution  beii^  as  follows: 

Upper  Cretaceous — Dieppe,  Rouen.  Le  Havre,  etc.  ..11  species. 

Lower  Cretaceous — Rouen,  Le  Havre,  etc..  .4  species. 

Lamouroux  (1821,  1824)  described  from  the  Senonian  Chalk  of 
Caen  in  Calvados  eleven  species  of  sponges  and  from  the  "manie  bleue" 
(Cenomanian?)  two  species. 

Our  knowledge  of  the  fauna  of  the  Chalk  of  the  northeastern  rim 
of  the  Paris  Basin  is  derived  largely  from  a  short  paper  published  by 
Barrois  in  1898  in  which  he  l!st«d  twenty-three  species  of  sponges 
identified  by  him.  He  did  not  figure  or  describe  any  of  the  specimens  nor 
did  he  note  any  new  species.  From  the  Cenomanian  (Gaize  il  Sdtloen- 
bachia  infiata)  in  the  environs  of  Vouziers  and  Rethel,  department  of 
Ardennes,  he  recorded  six  species;  from  the  Mame  de  Givron  with 
Schloenbachia  variana,  one  species  at  Les  Fondys;  from  the  Tourtta 
with  Acanihoceras  latidamus,  one  species  from  Dorignies,  near  Douai, 
Blanc-Nez;  from  the  marl  with  Acantkoceraa rhotomagenx  oi  hluicSet 
two  species.  From  the  Turonian  Chalk  with  Mieraater  breviporus  he 
listed  three  species  and  from  the  Senonian,  zone  of  Mtcra^er  eortatudi' 
narium,  of  Lezennes,  ten  species.  All  of  these  species  occur  either  in 
Germany  or  in  England  or  in  both  countries. 

h.~~The  Aquitanian  Bamn 
The  basin  of  Aquitania  derives  its  name  from  the  old  Roman 
province  of  Aquitania,  which  extended  from  the  Pyrenees  to  a  tittle 
south  of  the  Loire  and  from  the  Bay  of  Biscay  to  the  lands  bordering  the 
Gulf  of  Lyon.  During  the  early  Lower  Cretaceous  this  basin  was  dry 
land  and  was  drained  by  rivers  flowing  southward  and  southeastward 
into  the  Tethys  sea.  An  embayment  from  the  Tethys  gradually  spread 
over  the  lands  now  forming  the  hydrographic  basin  of  the  Garonne 
River  and  for  a  time  this  southern  sea,  including  the  bay  of  Aquitania, 
was  wholly  cut  off  from  the  boreal  sea  of  the  Paris  Basin  by  the  uplifting 
of  an  axis  across  southeast  France,  the  axis  forming  a  continuous  land 
bridge  from  the  Central  Plateau  massif  to  the  uplands  occupying  the 
site  of  the  present  Alps.  The  only  marine  connection  during  Ceno- 
manian time  between  the  Parb  Basin  and  the  Aquitanian  basin  was  by 
a  narrow  channel  which  passed  through  Poitiers  in  tiie  iworinoe  (rf 
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Poitou  west  of  the  Central  Plateau.  The  channel  widened  during  the 
Turonianand  in  the  Senonian  there  was  free  passage  between  the  Tethys 
and  boreal  seas  so  that  when  the  land  axis  of  the  Franco-Belgian  border 
was  submerged,  the  waters  of  a  single  sea  covered  France,  England, 
Germany,  and  Russia,  as  is  proved  by  the  identity  of  the  fossils  in  the 
Chalk  of  these  countries. 

There  can  be  hardly  any  doubt  that  there  are  large  numbers  of 
siliceous  sponges  in  the  Cretaceous  rocks  of  Aquitania,  for  in  Touraine 
and  Anjou  at  Tours  and  Saumur  the  Senonian  Chalk  has  yielded  an 
extensive  fauna  as  we  have  seen.  Furthermore,  scattered  references  in 
the  literature  show  that  species  have  been  recorded  from  lie  de  Noir- 
moutier  in  the  department  of  Vendfe,  south  of  the  embouchoiire  of  the 
Loire,  while  it  is  known  that  sponges  occur  in  the  Lower  Cretaceous  to 
the  south  and  therefore  must  have  entered  the  Aquitanian  basin  as  soon 
as  that  was  filled  by  an  arm  of  the  Tethys.  Thus,  even  though  direct 
evidence  of  the  presence  of  Siliciapongise  in  this  basin  is  lacking,  we 
may  yet  feel  sure  that  the  organisms  were  there  and  that  it  is  only  a 
matter  either  of  making  collections  or  of  describing  collections  which 
have  been  made  and  which  may  even  now  be  in  some  museum  awaiting 
attention. 

C. — The  Rhone  Valley  and  the  Jura 

During  the  early  Lower  Cretaceous,  the  sea  covering  southeastern 
France  and  western  Switzerland  was  entirely  separated  from  the  north- 
em  sea,  for  northern  and  central  France  were  dry  land.  In  this  southern 
Mediterranean  lived  a  fauna  characterized  by  aberrant  types  of  pelecy- 
pods,  the  rudistes,  and  by  multitudes  of  distinctive  ammonites.  That 
siliceous  sponges  were  abundant  in  the  littoral  facies  in  the  province  of 
Provence,  in  Dauphine,  and  in  the  Jura  is  known,  but  the  fauna  has  for 
the  most  part  never  been  described.  Loriol  described  and  figured  a 
number  of  sponges  from  the  Middle  Neocomian  of  Mont  Sal^ve  (1861- 
1863}  and  thirty  species  from  the  Lower  Urgonian  of  Landeron  in  the 
Canton  of  Neuch4tel.  Switzerland  (Loriol  and  Gillieron,  1869),  but  he 
used  Fromentel's  nomenclature  and  classification  with  the  result  that 
the  work  will  at  some  time  have  to  be  done  again.  It  is  probable  that 
these  sponges  which  are  found  in  the  extreme  southeast  of  France  and 
also  along  the  routes  of,  marine  communication  with  the  Paris  Basin 
during  Lower  Cretaceous  time  contributed  no  small  part  to  the  Upper 
Cretaceous  fauna  of  the  northern  basin.  However,  until  the  French 
sponges  have  been  monographed,  fauna)  comparisons  must  be  mainly 
conjectural. 
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In  the  Upper  Cretaceous  the  Tethya  lost  its  int^;rity  bo  that 
northern  species  entered  its  waters  and  many  of  the  eouthero  forms 
migrated  northward,  though  stenothermal  species  were  abundant  enough 
to  constitute  persistent  northern  and  southern  faunas,  the  elements  of 
which  can  readily  be  distinguished.  In  the  department  of  Alpes  Man- 
times  in  the  Sononian  Chalk  of  Nice,  siliceous  sponges  are  found  which, 
though  belonging  in  part  to  species  unknown  in  the  northern  fauna  yet 
include  some  of  the  same  forms  which  are  abundant  in  England  and 
Germany,  while  all  of  the  genera  are  the  same  as  those  found  in  north- 
west Germany.  The  siliceous  sponges  of  Nice  were  described  by  Po^ta 
according  to  modem  methods,  so  that  we  are  provided  with  some  reli- 
able information  about  the  character  of  the  southern  fauna  in  the  UppCT 
Cretaceous  and  may  predict  that  when  the  sponges  of  the  Chalk  of  the 
Paris  Basin  receive  a  similar  treatment  the  species  will  be  found  to  be 
identical  with,  or  closely  related  to,  those  of  the  Chalk  of  England  and 
Germany,  as  has  proved  to  be  the  case  with  the  tbirty-four  species  de- 
scribed by  PoCta  from  Meaulne  (see  above,  p.  65)  and  with  the  twenty- 
three  listed  by  Barrois  (1898).  According  to  Po^Sta  (1907),  the  sponges 
at  Nice  are  excellently  preserved  so  far  as  mtemal  structure  U  concerned 
but  the  delicate  surface  structure  has  in  many  cases  been  effaced  because 
the  sponges  were  much  roiled  and  worn  before  their  final  entombment. 
Thus,  there  are  actually  many  more  species  than  Pofita  baa  been  able 
to  name  but,  because  of  the  fragmentary  condition,  further  identifies* 
tions  arc  impossible.    His  list  follows  (PoCta,  1907): 

Dory  derma  ramosum  (Mantell) 
Scytalia  lagketensis  Po5ta 
Verrttcutina  cazioti  Pofita 

Verruculina  species 
Ckonella  andreensis  Po6ta 
Siphonia  ficus  (Goldfuss) 
Cymmatina  inflala  Michelin 
Thavmospongia  pauciramea  PoSta 
Pacbycorynia  erecta  PoCta 
Ragadinia  species 

From  the  Gres  vert  infirieur  of  Uchaux  in  the  department  of  Vau- 
cluse  on  the  east  side  of  the  Rhone,  Michelin  described  five  Bpeciee  wiueb 
are  Turonian  (?)  in  age. 
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(3)  Subprovinces  on  the  Borders  of  the  Rhenish  Dome 
There  are  four  important  subprovinces  on  the  northwestern, 
northern,  and  southeastern  borders  of  this  dome.  These  are,  from  west 
lo  east:  (a)  the  Maastricht-Aachen  district  on  the  German-Belgian 
border,  (b)  the  Westphalian  district  between  the  Rhine  and  the  Plain 
of  the  Ems,  (c)  the  plains  of  Hanover  and  the  northern  border  of  the 
Harz,  and  (d)  the  Bavarian  region  near  Regensburg  (see  map). 

a. — The  Maastricht- Aachen  District 
This  small  area  ia  made  up  of  Senonian  beds  which  are  nearly  hori- 
Kontal  or  but  slightly  inclined  and  which  lie  unconformably  upon  the 
strongly  folded  and  faulted  Carbonic  and  older  beds.    They  show  the 
following  succession  in  descending  order: 

Vppeb  Senonian. — Mucronatenkreide  with  BeUmnilella  mueronala 

4. — Maastricht     beds.       Tuffkreide,    many    bryozoa,    echinoids,    bacuUtes, 

pyphieas,  terebratulaa,  and  foraminifera.     Sponges  occur  particularly 

at  Peteraberg  near  Maastricht.     (20  m.). 
3. — Chalk  marl  with  flints  in  the  upper  part,  Grypkaa  vesictdaris.  Nautiliu,  etc. 
LoKEH  Sekonian, — Quadratenkreide  with  AdiTUKamax  quadratiis 

2. — Greeneand  with  many  fossils  including  Baeulile*  ineurvatut;  conglomerate 

at  the  base. 
1.— Aachen  sand.    Chiefly  an  old  beach  and  dune  sand  with  numerous  plants, 

especially  silicified  woods,  and  with  Ezogj/ra,  Inoceramus,  Adaondla 

purgulifera,  etc.,  up  to  100  m.  or  more  in  thickness. 

The  Mucronatenkreide  here  locally  transgresses  over  the  Quad- 
ratenkreide, while  each  zone  of  the  Senonian,  according  to  Holzapfel, 
begins  with  a  basal  conglomerate,  indicating  repeated  transgressions 
and  regressions  of  the  sea  and,  on  the  whole,  shallow  water  conditions. 
The  composition  of  the  successive  faimas  suggests  a  littoral  habitat 
ffhcre,  however,  the  waters  were  not  charged  to  any  great  extent  with 
tmigenous  material.  The  sponges  from  this  section  are  found  mostly 
in  the  Maastricht  beds,  and  have  been  described  by  Schlotheim  (1820). 
Kwmer  (1841  and  1864),  and  Dewalque  (1880),  and  hsted  by  Mourlon 
<1881,  pp.  127.  128). 

b. — The  Westphalian  District 

This  area  lies  east  of  the  Rhine  and  north  of  the  old  folded  series  of 

'h*  Schiefergebirge,  and  is  known  as  the  Westphalian  or  Miinster  basin. 

"cthe  east  and  northeast  it  is  bounded  by  the  Teutoburger  Wald,  which 

li  a  Post-Cretaceous  uphft  separating  this  basin  from  the  adjoining 
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Hanover  basin.  This  uplift  has  l>rought  the  Jura,  Trias,  and  older  beds 
to  the  aurfuce  in  a  scries  of  northwest-trending  hills,  the  beds  dipping 
away  steeply  on  either  side  of  the  uplift,  to  the  west  in  Westphalia,  to 
the  east  in  Hunover.  It  is  in  this  area  that  the  oldest  Cretaceous  beds 
occur.  The  Lower  Cretaceous  is  found  upon  the  borders  of  the  basio, 
a  boring  near  Bentheini  showing  over  844  meters,  but  the  beds  thin  away 
toward  the  south  and  west  wliere  they  are  overlapped  by  the  Ceno- 
manian  and  higher  fonnations.  The  base  of  the  Cretaceous  series  con- 
sists of  the  Teutoburger  sandstone,  a  white,  heavy-bedded,  quarts 
sandstone  which  in  a  few  localities  has  furnished  fossils  indicative  of 
Neocomian  age,  though  for  the  most  part  it  is  unfossiliferous  and 
undoubtedly  is  of  continental  origin.  This  is  succeeded  by  sands  and 
clays  representing  the  Gault  and  by  Planer  beds  of  the  higher  seriea. 
Along  the  southern  border  of  the  basin  the  series  begins  with  the  Ceno- 
menian  Essener  greensand,  which  is  represented  in  the  Teutoburgf 
Wald  by  the  Flammenmergel.  Following  upon  the  Essener  greensand, 
are  the  Turonian  Planer  with  intercalated  greensands,  the  Emscber 
marls,  and  the  Senonian  sand  marls  and  sandstones,  the  higher  beds 
occurring  toward  the  center  of  the  basin.  We  may  look  at  these  Upper 
Cretaceous  formations  in  more  detail. 

Turanian. — This  is  found  mainly  toward  the  center  of  the  basin  and 
consists  of  brightly  colored  planer.  Schluter  and  Johaim  Bohiu  ban 
recc^nized  the  following  zones  in  descending  order: 

4. — Zone  of  Inoeeramia  KhlotiAachi  and  EpiasUr  brtvia  (Schloenbachi  PULncr). 
(c)  Greensand  with  Mieratler  oorUdvdmt- 

3. — Zone  of  HeUrocerat  munanum  (b)  Greensand  of  Soest  with  Neoptt/diim 
peramphi*. 
((a)  KaUunergel  with  MieratUr  fcreripamt. 
2. — Zone  of  Vdiceramia  lamarcki  and  Priotiolropii  toool^rt  (Lamarcki  FliiMr]. 
I. — Zone  of  Inoceramvt  lofrtolu*  and  Mammilet  nadoeoidet  (lAbiatiu  Pliaer). 


Emscher. — Along  the  southern  border  of  the  basin  is  the  1 
River,  a  small  tributary  of  the  Rhine  lying  between  the  Ruhr  and  the 
Lippe.  The  section  along  the  river  is  the  type  locality  for  the  Emscher 
marls,  which  consist  of  bluish  green,  lime  and  clay  marls,  with  some 
greensands,  and  which  have  a  thickness  of  300  meters.  These  mails 
form  the  transition  series  to  the  Senonian,  with  which  they  were  formeily 
included  and  from  which  they  were  separated  as  a  distinct  formation 
by  Schlijter.  The  Emscher  rests  directly  upon  the  Cuvieri  Planer  and  _ 
is  limited  above  by  the  Recklinghauser  sand  marls.    From  the  p 
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3  latter  of  Actinocamax  westfalicus  Schltiter,  the  entire  series  has 
)een  called  the  Westfalicus  Kreide  (see  table,  p.  50).  G.  MQller 
^cognized  the  following  faunal  zones  in  descending  order': 

— 'Zone  of  l7U>ceramu3  haertUini  and  AmmoniUt  hertterisit. 

■ — ZoDe  of  Ijweeramut  diffUaius,  I.  aubaiTdUamdai,  AmmoniUt  Uxanua,  etc. 

— Zone  of  Inoceramui  involut-ug,  I.  exogyroidea,  etc, 

— Zone  of  Inoceramui  koeneni,  I.  Unnt,  etc.  and  Ammonitei  subtricarinatiM. 

ienonian . — This  division,  about  350  meters  thick,  begins  north  of  the 
he  River  at  Recklinghausen  with  50  meters  of  yellowish  marls  and 
owed  by  light  colored  sandstones  and  sandy  limestones  often  rich 
nils.  In  some  places  gigantic  ammonites,  up  to  2%  meters  in 
;ter,  are  found.    The  higher  parts  of  the  series  comprise  the  thin 

limestones  of  Sendenhorst  and  Billerbeck,  which  contain  numerous 
•/es  as  well  aa  fish,  Crustacea,  and  belemnites. 

Generally  the  subdivision  of  the  Senonian  has  been  into  a  lower 
with  Actinocamax   quadratus   (Quadratenkreidc)   and   an   upper 

with  BelemniteUa  mucronaia  (Mucronatenkreide).  Schliiter, 
ver,  restricts  the  Lower  Senonian  to  the  lower  half  of  the  Quad- 
kreide  and  unites  the  upper  half  with  the  Mucronatenkreide  into 
keloptychium  beds,  because  of  the  presence  of  the  sponge  Ccsloply' 
1  which  is  restricted  to  this  horizon  (see  below,  p.  74). 
rbe  chief  work  on  the  Cretaceous  sponges  of  Westphalia  has  been 

by  F.  Roemer  (1854),  and  C.  SchlUter  (1868,  1870,  1872,  1874, 
1,  18766,  1876c,  1895);  short  papers  by  Ewald  (1873).  There  are 
onges  from  Westphalia  in  the  Schrammen  Collection. 

!. — The  Plains  of  Hanover  and  the  Northern  Border  of  the  Harz 

rhis  area  is  separated  from  the  preceding  by  the  Teutoburger  Wald 
..  (See  map.)  In  it  are  most  of  the  localities  from  which  the 
!es  of  the  Schrammen  Collection  came,  such  as  Obei^,  Misburg, 
\a,  Salder,  Nettlingeo,  et  al.  (See  below,  p.  75.)  It  is  undoubtedly 
ichest  collecting  ground  in  northern  Europe  for  Cretaceous  Sili- 
ngiffi.  Along  the  southwestern  border  the  beds  are  disturbed  so 
they  dip  east  (see  sections,  Figs.  1  and  2),  while  faulting  in  places 
tven  cut  out  certain  members  altogether.    This  series  may  be  con- 


MUler.  G.,  tWO,  Zeit.  d  d.  bmI.  swfU.     ProUol.,  p.  3B. 


72  Bulletin  AmerUan  Muteum  of  Natural  Hittory  |V<d  XLI 

RiderccI  as  a  northern  extension  of  the  Cretaceous  beds  of  Helgoland, 
near  which  island  the  Lower  Cretaceous  beds  rest  disconformably 
upon  Middle  Muschelkalk  (Walther,  1910,  p.  189). 

In  northern  Hanover  are  certain  scattered  outcrops  of  the  Crcta- 
ci-ouH  i)rojccting  through  the  drift.  Three  such  outliers  may  be  seen  in 
the  area  around  Liineburg,  about  45  km.  southeast  of  Hamburg.  There, 
in  a  quarry  at  Judenkirchhof,  the  Turonian  is  exposed;  in  Keper's 
quarry,  west  of  Liineburg,  the  Cenomanian  and  Turonian  may  be  seen; 


Pig.  \.  Cross  Seclion  of  the  CouDtry  around  Haoover,  Gemuny,  aho«io( 
the  Htrnti[[rephic  relalioo  of  the  formations  in  which  apongee  are  found.  (After 
Crrdner  ) 

while  nt  Zeltberg,  north  of  Luneburg,  the  Cenomanian,  Turonian,  and 
Senoniun  are  all  pretsent.  The  first  stratigraphic  work  to  be  done  on  the 
Cretaceous  of  Zeltliei^  was  that  by  Strombeck  (1863),  but  he  overlooked 
niany  of  the  zona!  subdivisions,  because  at  that  time  quarry  oper&tioDB 
had  not  brought  n  sufficiently  large  number  of  sections  to  view  and 
tx'cauf^  stmtigraphic  work  in  general  in  northwest  Germany  was  not 
so  detailcti  as  it  is  now.  Since  then  the  chief  workers  on  the  r^jion  have 
l»wn  WoIIoniann  (1902fl),  Miiller,  and  StoUey.  The  following  sonal  classi- 
fication of  the  Cretaceous  of    Liincbei^  is  recognized  by  WoOemanD 

Seson  (se»is.  lot.) 
Mueronaten-Senon.  Trigimiwcma-Schichtai. 

Murronalcn-Senon.  Heteroceras-Sduchlen. 

Murronaten-^non.  Untente  Sehiditen. 

Quadra  t«'n-^non . 
dranulaton-S^non . 
Emscher. 

TcRox 
Ciivifri-PLiner. 
^H'aiihiten-Planer.         ■ 
Bttmfcniart  i-Planer. 
Lahiaius-rUUior  .  Myiiluides-naDer). 
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Cenoman 

Rhotama^OBe-PlaDer, 

VarianA-Plfijier. 

Tourtia. 
In  the  Osnabriick  region,  Lower  Cretaceous  of  the  Wealden  type 
rests  unconformably  upon  folded  and  eroded  Lias  and  older  beds  and  is 
succeeded  by  marine  Upper  Cretaceous,  the  chiracter  of  which,  on  the 
whole,  is  much  like  that  of  the  Westphaliaii  basin.  Here,  as  there,  it  is 
noteworthy  that  Turonian  Planer  is  succeeded  by  Emscher  marls  and 
Senonian  sands,  the  series  thus  marking  a  decreasing  depth  of  the  Cre- 
taceous sea  from  the  Turonian  onward. 

«-oi-«lw<  C«»«nr        Muburj     Old  Cvvt  T.ufOnia  Omert 


CENOMANIAN  TURONIAN  Ser40NIAN 

Fig.  2.     Detailed  Croaa  Section  of  the  Upi>er  Cretaceoua  at  Misburg,  Hanover, 
Germany.     (After  Schrammen,  1899.) 

FAaccnu  manWli V«riaii»  Plftner. 

2s!   Ptwtion  of  HH»  dI  Jnooramu  mutOoidtt  tl.  loAinfiu)— Mytiloidn  or  Labiatua  PIftncr— not  ttcag- 

niiad  facK. 
2-     Linwetonea  with  ta^ctramuf  brot^jniarti  SowArby.  ncnmlly  poor  in  foaaila.     BetwepD  b«da  2  nnd  3. 

fault  «ita  out  B«phit«  Pltntt.  Cuvicri  FUnrr  uwl  Emchir, 

3.  Cl>y  bed  {2-3  m.  thick)  wLlii  AcliHmmu  vmniiJaliH  BlainvUlc  cmcnd.SchlMM,  .4.  trmi  Millet. 

■nd  Martupiltt GoinulMenlimde. 

4.  IJmBtone  tnarh  (PUnar)  with  .^rtinocamu  tpiadrala  BUinville.   Mi^ail^  oihhu.  n«nr.   M 

aiUtthii  Slolley.  M.  hatn  Stolley.  OffatUr  trilula  LamBrk,  Bchino 


5.     LimaaZrie  noLiiM  (P^amiy  with   Btlm^^  aibbai  SchlQtrr,' 

Offfirr  nircutum  Goldron.  ErSinoari,  calearii  Bleyn.  and  many  apongea.  .Mucronatenkreidf. 

The  strong  disturbances  which  raised  the  Harz,  in  line  with  the 
Tcutoburger  Wald  uplift,  caused  the  beds  of  the  north  border  of  the  Hare 
at  Goslar  and  Harzburg  to  be  overturned  and  the  Jurassic  and  Triassic 
often  to  be  faulted  out.  The  Cretaceous  of  this  section  north  of  the  Harz 
consists  largely  of  marls,  such  as  the  famous  sponge  marls  of  Quedlin- 
burg,  of  Lower  Senonian  age,  from  which  many  of  Goldfuss'  and  Giebel's 
sponge  types  were  obtained  {see  Goldfuss  1826  and  1862;  Giebel  1849, 
1851),  and  of  sands  like  those  of  Goslar  and  Sudmerberg,  of  Gault 
(Albian)  age,  from  which  were  collected  many  of  the  types  described 
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by  Roemer  (1841,  lS64a,^nd  18646),  and  Schrammen  (1910-12).  Tbe 
Cretaceous  is  followed  unconformably  by  the  brown-coal-bearioi; 
Oligocenic  beds.  Strombeck  has  done  the  chief  part  of  the  Btratigraphic 
work  in  this  region  near  the  Harz  (see  also  Beyrich,  1849, 1851)  and  the 
subdivisions  which  he  recognized  over  half  a  century  ago  arc  still 
accepted  without  much  change;  they  are  as  follows  in  descending  ord« 
(Strombeck,  1857,  pp.  785-787;  see  also  1859): 

B. — Upper  PiJi.tER  (Tunmian) 
8. — Cuvieri  beds. 
7. — Scaphitee  beds. 

LJlhologicaUy  the  same  as  6a. 

60. Synchronous  deposit* 66. 

White  Brongniarti  beds.  Galeritcfl  beds. 

(Gray  and  snow-white  limeetone.) 
5. — Red  Brongniarti  beda. 

Red  maily  limestone,  fairly  compact,  in  part  showing  ooDchoidal 
fracture. 
Sharp  break.    Discoiiformity.    Few  or  no  speciea  poM  upwards. 
A. — Lower  Pianer  (CeDomanian) 
i. — Beds  poor  in  Rhotomageuse, 
3. — Rhotomagense  beds  with  Acanlhooertu  rhotmnagaiae. 
2. — Variana  beds,  gray  limestone  with  SMoenbaekia  variatu,  etc. 
1, — Tourtia,  green  clay,  sand,  and  clayey  marl. 

The  plains  of  Hanover  and  the  Westphalian  basin  are  often  classed 
together  as  the  Cretaceous  area  of  northwest  Germany.  It  is  with  the 
sponge  faunas  of  this  region  especially  that  Schrammen  deals  in  his 
Monograph.  Schliiter,  whose  studies  were  carried  on  primarily  in 
Westphaha  and  whose  stratigraphic  work  has  been  approached  in 
lai^e  measure  from  the  palieontologic  side  with  little  or  no  attempt  at 
hthogenetic  interpretations,  has  established  the  following  eonal  sub- 
divisions for  northwest  Germany  (1876&,  see  also  other  references  in 
biblii^raphy) : 

Upper  Senonias-  (fitloptychium  beds) 

3. — Zone  of  Heteroceriu  (Bottrychocerag)  polgplocum  and  ScapkiUi  pid- 
cherimus.  Soft,  yellow  sandstones  and  marls  of  Haldem  and  Lem* 
fordc  in  Wratphalia,  Ahlten  near  Hanover,  etc. 

Obere  Mucronatenkreide. 
2. — Zone  of  Hopliles  coesfeldensis  and  vari,  Mieraster  glyphut,  Ltpido- 
spongia  riigosa,  etc.     Here  belong  the  marl,  limestone  and  mall 
sandstonf  of  Coesfold,  Damp.  Rorup,  etc. 

Untere  Mucronatenkreide. 

I. — Zone  of  Becksiii  .viikelanili.  Contains  aL^i  Pachyducut  ^ehsfi,  Dta- 

moreras  o6«runi»i,  clc Obere  Quadratenkreide 
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Lower  Sbnonian 

3. — ZoDe  of  SeapkUet  binodoaui  and  Exogyra  loctntota.  Here  belongB 
the  sandy  UmeetoDe  of  Dolmen.  Other  fossils:  Pachydiscut  dud- 
meTtsit,  Inoceramus  lobaius,  and  baUtctu  {=cripai  auet.). 

Uotere  Quadratenkreide. 
2. — Zone  of  Ptden  murieata»,   Irioceramut  labatua,  etc.,   sandBtone  of 

H&lt«rn. 
1. — Zone  of  Mm'tupiUt  teiludinariui.    Here  belongs  especially  theReck- 
lingh&user  sondmarl  of  Westphalia. 

EUSCHER 

Zone  of  Ammonites  margm  and  /noc«ramu«  digitatua 
TcRONIAN  (Oberer  Pliner) 

Zone  of  iTUMXramua  cutiieri  and  Bpiaaler  breiris Cuvieri   Fl&ner. 

Zone  of  Heterotxras  reutsianum  and  Spondt/lut  ipinotu* .  .  Scaphitee  Pl&ner. 

Zone  of  Inoetramui  bronfpiiarti  and  Prionolropia  inoolgari. 

Broi^oiarti  Pl&ner. 

Zone  of  /noceramua  labiaim  and  Mammitu  nodoaoide*. 

Mytiloides  PUlner. 

Zone  of  A 


Cenomanian  (Unterbr  PlXner) 

Zone  of  Acantkoceras  rhotonxagenst  and  H<^a»ter  ttibglcbosiu. 

Rhotomagense  Pl&ner. 

Zone  of  Schloenbaehia  tiariaiu  and  Hemituler  griepenkerli Varians  Pl&ner. 

Zone  of  Peden  aiper  and  Catopygtu  earinatua Tourtia. 

The  major  part  of  the  Schrammen  Collection  comes  from  Hanover, 
from  an  area  not  more  than  fifteen  kilometers  in  radius.  The  localities 
from  which  the  types  have  come  are  as  follows: 


LOCAUTY 

HORIWN 

No.  OP 

No.  OP 

No.  OP 

SpsaEB 

rrPBSpBCIBS 

Speciuens' 

Ahlten 

M  ucronatenkreide 

4 

4 

6 

Haldem 

1 

1 

2 

Misburg 

M  ucronatenkreide 

87 

85 

177 

50 

49 

60 

Obetg 

135 

130 

359       , 

Sudnierberg 

EiDBcher  Marl 

18 

18 

21 

GroBseHeere 

Cuvien  Planer 

23 

20 

50 

Salder 

Cuvieri  Pl&ner 

2 

2 

6 

Nettlingen 

Scaphites  Planer 

32 

29 

46 

352 

338 

727 
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The  Cretaceous  sponges  of  Hanover  and  of  the  oor^em  border  of 
the  Harz  have  been  described  by:  A.  Roemer  (1841,  1864a,  18646), 
Quenstedt  (1876-1878),  Zittel  (1876,  et<:.;  see  bibliography) .  The  most 
complete  and  detailed  work  for  this  area  has  been  done  by  Schrammen 
(1899,  1901,  1902,  1903a,  1903b)  and  special  mention  is  to  be  made  of 
his  rnonc^raph  entitled  'Die  Kieselspongien  der  oberen  Kreide  von 
Nordwestdeutschland'  (1910-1912). 

For  the  duchy  of  Braunschweig  one  must  turn  to  the  works  of 
Griepenkerl  (1888-1890)  and  especially  of  Wollemann  (1901,  1902o, 
1902h,  1902c). 

d, — The  Regensburg-Passau  Area 

This  comprises  a  &uall  outcrop  in  the  neighborhood  of  the  junction 
of  the  River  Naab  with  the  Danube  aloi^  the  borders  of  the  Bohemian 
forest.  Remnants  of  a  formerly  more  extensive  deposit  of  Cretaceous 
strata,  once  undoubtedly  continuous  with  those  of  Bohemia,  here  rest 
upon  the  eroded  and  more  or  less  dissolved  surface  of  the  Upper  Jurasaic. 
The  series  begins  with  Ccnomanian  greensands,  though  somewhat  older 
iron-bearing  beds,  representing  probably  old  surface  soils,  are  found 
near  Ambei^.  The  Turonian  consists  of  sands  and  marls  with  /nocera- 
mua  labiatus  and,  in  the  higher  Iwds,  Scaphitea  geinitci  and  Spondjfiui 
spinosus.  The  Emscher  has  not  been  differentiated.  The  Senonian 
consists  of  gray  marls  with  BacvUtes  anceps  and  of  coarse  sandstones 
with  Exogyra  laciniata  (Giimbel,  1894,  'Geologic  von  Bayem,'  II,  p. 
834).  The  strata  are  mostly  horizontal  and  their  continuation  lies  below 
the  Tertiary  and  alluvial  deposits  of  the  Danube  plain. 

(4)  The  Bohemian  Basin,  and  Adjoining  Districts  of  Saxony 
(Valley  of  the  Elbe-Elbthal)  and  of  Silesia 

The  Cretaceous  deposits  of  Bohemia  are  found  only  in  the  northern 
and  northeastern  area  of  the  basin.  On  the  northwest  the  Erzgebirge 
and  its  southwestward  continuation,  the  Elster  and  Fichtelgebirge,  aU 
composed  of  Palseozoic  and  older  rocks,  separate  the  Cretaceous  rocks 
of  Bohemia  from  those  of  the  kingdom  of  Saxony  and  from  the  Mesoioic 
area  of  northwest  Germany.  (See  map.)  The  ridge  of  old  moun- 
tain chains  is  separated  by  the  valley  of  the  Elbe  from  the  LAUsiti 
granite  mass  which  forms  a  part  of  the  northern  rim  of  the  basin.  TTie 
Cretaceous  deposits  extend  down  the  Elbe  valley,  forming  the  pic- 
turesque sandstone  cliffs  of  the  so-called  Bohmisch-Saxische  Scbweis, 
a  r^ion  familiar  to  all  who  have  travelled  from  Dresden  to  Prague  hy 
boat  or  train  and  one  frequently  illustrated  and  described  in  German 
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texts.  The  depoaita  here  exposed  find  their  northernmost  outliers  for 
this  r^on  in  the  vicinity  of  Dresden  and  of  the  river  gorge  known  as  the 
Plauenscher  Gnind,  famous  for  its  remarkable  fossiliferous  basal  con- 
glomerates of  the  Cretaceous. 

A  second  breach  in  the  old  rim  of  the  Bohemian  basin  is  formed  by 
the  Neisse  river  from  Zittau  northward.  This  depression  separates  the 
Lausitz  granite  mass  from  a  similar  granitic  and  folded  Patsozoic  com- 
plex which  constitutes  the  Riesengebii^e,  a  line  of  mountains  trending 
southeastward  and,  with  its  two  arms,  the  Erlitz  and  Adiergebirge  and 
the  Sudetic  mountains,  separating  the  Bohemian  basin  from  Silesia 
(Schlesieo)  on  the  northeast. 

North  of  the  Riesengebirge,  between  the  valleys  of  the  Bobir  and 
the  Ketzbach,  is  a  much  disturbed  area  of  Mesozoic  rocks  which  form 
an  embayment  eastward  from  the  Neisse  depression  in  the  old  Patieozoic 
complex.  This  is  the  Lowenberg  embayment,  which,  like  that  of  the 
Elbe  depression,  marks  a  northward  extension  of  the  Cretaceous  deposits 
into  Lower  Silesia  (Niederschlesien) .  The  connection  of  the  Cretaceous 
of  this  embayment  with  the  Bohemian  Cretaceous  is,  however,  concealed 
by  the  Tertiary  and  later  deposits  of  the  Neisse  depression. 

Between  the  two  arms  of  the  Riesengebirge,  the  southwestern  or 
Erlit^ebirge  and  the  eastern  or  Sudetic  Mountains  (Die  Sudeten, 
partly  in  Austrian  Silesia),  lies  the  basin  of  Glatz,  which  contains  Creta- 
ceous strata  now  completely  separated  from  those  of  Bohemia  by  older 
rocks  but  undoubtedly  formerly  continuous  with  it.  Northeast  of  this 
highland  of  folded  older  rocks  lies  the  flat  Silesian  region  of  Germany 
which  is  traversed  by  the  Oder  River,  the  course  of  which  is  nearly 
parallel  to  the  old-land  mountain  mass  of  the  Bohemian  border.  This 
flat  land  is  covered  by  Tertiary  and  younger  deposits,  but  from  the  midst 
of  these  at  Oppeln  on  the  Oder,  rise  isolated  Cretaceous  outcrops  which 
have  long  been  famous  tor  their  wonderfully  preserved  sponge  remains, 
fifteen  species  of  which  are  represented  in  the  Schrammen  Collection, 
Southeastward  from  the  Oppeln  region  is  the  great  upper  Silesian  Trias 
plateau,  where  deposits  of  this  ago  more  than  2000  meters  in  thickness 
overlie  the  folded  and  eroded  Carbonic  and  Permic  beds.  The  Silesian 
deposits  of  Oppeln  will  be  described  in  a  separate  section,  but  those  of 
Saxony  (Elbthal)  and  of  Lowenberg  and  Glatz  will  be  considered  with 
the  Bohemian  deposits  of  which  they  are  an  integral  part.  The  follow- 
ing table  {p.  78)  shows  the  subdivisions  of  the  Cretaceous  deposits  of 
all  of  these  areas  except  Oppeln,  and  their  correlation  according  to  the 
recent  interpretations  of  Scupin  (1907,  p.  714) : 
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ft. — The  Bohemian-Saxon  Cretaceous  Depomts  and  Those  of  the  LOwenberg 
and  GlaU  Baaijia 

Beginmng  in  the  Dresden  region,  and  continuing  along  the  banks  of 
the  Elbe  southward  into  Bohemia,  there  is  found  a  wonderful  succession 
of  exposures  of  the  Upper  Cretaceous  rocks.  The  Lower  Cretaceous  and 
older  Mesozoic  beds  are  everywhere  absent  in  this  district,  the  series 
beginning  with  beds  of  Cenomanian  age.  In  many  places  a  non-marine, 
river  and  pond  deposit,  with  impure  coal  and  leaf  beds,  forms  the  basal 
portion  of  the  series,  occupying  the  local  depressions  in  the  igneous  or 
PalEBozoic  old-land  surface.  These  are  the  Credneria  beds  of  Saxon 
geologists  and  are  characterized  by  several  species  of  Credneria,  to- 
gether with  ferns  and  other  plant  remains.  The  equivalent  plant  beds 
of  Bohemia  are  called  the  Pervlz  (or  Penic)  formation  (Fri6,  1869, 
pp.  46,  186;  Fri6  and  Bayer,  1901).  This  consists  generally  of  a  basal 
sandstone,  followed  by  carbonaceous  shales.  The  sandstone  in  places 
becomes  of  considerable  thickness,  replacing  the  shales,  and  is  locally 
iron-bearing.  Throughout,  the  series  is  devoid  of  marine  fossils  and 
contains  conifers,  ferns,  and  unios. 

These  non-marine  lieds  were  submerged  by  the  transgressing  Ceno- 
manian sea  which  entered  the  region  from  the  north  and  filled  the  old 
basins  of  continental  deposition,  overflowing  their  rims  and  eventually 
spreading  out  as  a  broad  epeiric  water  body.  This  expansion  of  the  sea 
accounts  for  the  fact  that  around  the  margins  of  the  old  basins  the  marine 
deposits  of  the  succeeding  series  overlap  the  preceding  continental  beds, 
resting  in  many  places  directly  upon  the  crystallines  or  upon  the  folded 
and  eroded  Palfeozoics,  as  first  noted  by  Reuss  (1845-46,  p.  15).  The 
contact  with  these  older  rocks  is  often  a  remarkable  one  as  seen  in  the 
vicinity  of  Dresden  (Plauenscher  Grund)  where  a  basal  bed  of  large 
well-rounded  boulders  and  cross-bedded  sands  lies  in  depressions  of  the 
older  rock.  These  deposits  were  undoubtedly  of  continental  origin, 
formed  during  the  preceding  period,  and  they  were  so  httle  disturbed 
by  the  waves  of  the  advancing  sea  that  brachiopods,  molluscs,  and  even 
entire  sponge  skeletons  occur  in  a  perfect  state  of  preservation  among 
these  boulders.  In  some  cases,  deep,  pot-hole-like  excavations  extend 
into  the  older  rocks  for  ten,  twenty  or  more  feet  and  are  filled  with 
boulders,  sand,  and  calcareous  material  abounding  in  beautifully  pre- 
served sponge  and  molluscan  remains.'  A  section  of  such  a  deposit  at 
KahlebuBch,  near  Dresden,  kindly  furnished  to  the  author  by  Professor 
Grabau,  is  shown  herewith  (Fie.  3). 

■Oimlnu.  A.  W.  1SI3.    Piincipla  ol  Stmlignipby,  p.  091. 
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({<)))»iiiian  itfinlof^tn  call  these  lower  marine  beds  the  Ktmtian  (or 
KttryfHii)  fortntiliim;  while  by  Saxon  geologists  they  are  known  as  the 
i'arimtten^utuler  from  the  presence  in  them  of  Oslrea  carinata,  the  lone 
foMHil.  (TIk!  t(-rm  quader,  first  used  in  the  hterature,  1  believe,  by  ReusB 
in  iH4J)-lK4fi,  or  [)crhaps  in  his  1844  paper  which  I  have  not  seen,  ii 
appUi^l  to  any  hcavy-bcdded  sandstone  which  can  be  quarried  in  larse 
bloclcH  or  "qiiudttr.")  The  scries  is  also  known  as  the  Lower  Quader 
{VnUriiwuler  of  litmBs),  which  term  is  especially  applied  in  the  basins  of 
l<J)wi>iilMtrR  and  (tlatz.     The  formation  is  frequently  gUucooltic  and 


1  Qiiarry  at  Kahlebusch,  Dea^  DreedeD,  Saxony,  Bbowing 
■WW  the  Cretaceous  and  the  Crystallines. 

TIh>  m>k  JB  ■  Ihuw  pur^ihyry  with  rolumnir  (Inirtuir,  tb«  mlumiu  iD(rlin«l  u  iadicmtal  The 
rnkllHv  HIT  KIM  silli  viirn  iHniVlm  o(  thr  paiili>Ty  up  to  ■  foot  in  duuDetR-  Mid  vith  lud  ud 
ornnii'  iMntiiii  in  whirh  fi>M)«  kI  CvnomsnUn  mt.  npnully  tponcM.  kbouod.  The  fans  of  tbr 
rRVilM  ■■  ilplivniinnl  hy  ihi>  ralumur  •Irurluiv,  bul  tbr  will*  nn  von  ■mooth,  ud  oa  Ihwi,  in 
kIh-w.  tViH-nimiian  o»l'i*  an-w     ilVotii  >  ikrfrh  m»lr  by  ProfMBor  A.  W.  Gnbau  io  1910.1 

siiiiii>( iiitoi  i'>>ii)[l»iut'ratic,  and.  in  nnrthem  Bohemia,  contains  few  fossils 
i>\ivpt  llii>  nu>ld!'  of  larRo.  thick-^helletl.  shallow-water  Mollusca  (e.g., 
7'n(h>r)iri,  Vxmiium,  TurrUdla  and  Roi'UUaria).  There  is  a  remark^le 
difTon'Miv  ill  tlio  faiiiiH,  however,  in  the  southern  part  of  the  Cretaceous 
ntx'M.  ii)  the  rt-tchii)  UMwttni  the  Elbe  and  the  Moldau,  where  calcareous 
IhxIs  with  th«'  iiU-rnnit  uu'lhisfti  of  the  order  Rudistes  iRadioIitet  aanmi- 
OMs>  fi^Unw  uivm  rtinplomorates  of  local  origin.  These  Rudistes  beds 
iVDtHin  ihe  southorn  Ci\'ta«x>us  fauna  and  indicate  a  temporary  con- 
ntvlion  Knntvn.  or  i-U^^<  apprxtaoh  of.  the  two  great  areas  of  depoaition 
\'i  tho  v'n'tsx^^Ui'  t\>nnaiious  of  Europe. 

In  iiorthom  :ui>)  i\-t$ton^  IVihoinia  and  in  the  Glats  basin  the  Korit- 
i»t)  si'ncs  IS  I'littn'ly  s»ii>1y  but  in  Saxony  it  becomes  calcareous  and 
^\i»s»is  uj*»arvl  m;i»iht'  Cirinatus  Planer  ami  Planer  sandstone.  (The 
n.'tw^i-  ;v,:m-  !s  si'i'lirtl  ti'  any  ihiit-be<.i<.1ei.l  Umestone.  wtule  pldner- 
s.;».:s-,  ■.  as  .s  '.itUoUk-.^-s'.  >-ni\,  is  any  sandy  fonuatioa  similarly  sepa- 
;xT;r4;  -.r.io  :h-.;-.  :.s>  i-t*  ar;d  -.■■■..iii.-atiai;  a  a^^re  ■.'^Ksborp  deposit.   Tb«ieare 
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no  equivalent  Uthological  terms  in  English,  for  which  reason  the  German 
names  will  be  used.)  The  Planer  sandstone  formation  is  characterized 
by  the  zone  fossil  Aclinocamax  plemt^,  a  belemnit«,  and  hence  the  zone 
is  commonly  designated  the  Plenus  zone.  It  is  especially  well  developed 
in  the  southern  Silesian  basin  (Lowenberg)  and  in  Saxony,  where  it  is 
called  the  Lower  Planer  {Unter  Planer).  With  it  the  Cenomanian  divi- 
sion is  brought  to  a  close. 

The  Turonian  begins  in  the  south  and  east  with  the  Middle  Quader, 
a  heavy-bedded  quartz  sandstone,  and  in  the  north  with  pl&ner  lime- 
stones. These  constitute  the  Weissenberg  formation  of  Bohemia,  and 
the  Labiatus  Quader  and  Planer  of  Saxony,  so  named  from  the  zone 
fossil  Inoceramua  labialus.  This  species  is  characteristic  of  the  Benton 
formation  of  the  American  Cretacic,  with  which  this  horizon  is  corre- 
lated. The  Weissenberg  beds  include  calcareous  and  marly  sands  and 
marls,  generally  richly  fossiliferous  with  gigantic  individuals  of  Inocera- 
rrnta  Udnatus  predominating.  Besides  these,  occurs  Prionotropis  wool- 
gari,  another  form  characteristic  of  the  American  Benton  formation. 
Towards  the  north  and  east  these  beds  become  more  sandy,  especially 
in  the  Ldwenberg  embayment.  In  the  Glatz  basin  both  Quader 
sandstone  and  Pl&ner  occur. 

The  next  higher  division  of  the  Turonian  is  characterized  by  Ino- 
ceramus  brongniarti  and  is  known  as  the  Brongniarti  Plfiner  and  sands. 
In  Bohemia  the  series  constitutes  the  Malnitz  beds,  calcareo-arena- 
ceous,  thin-bedded  strata,  rich  in  glauconite  grains,  for  which  reason  Reuss 
called  this  formation  in  the  northwestern  and  northern  region  the  Green- 
sand.  The  most  common  fossil  is  Lucina  leniicidana  Goldfuss,  which 
occurs  in  great  abundance.  Eastward  this  series  merges  into  sandstones 
of  the  Iser  type  (see  below). 

In  the  western  part  of  the  Bohemian  basin  the  Teplitz  beds  succeed 
the  Malnitz  greensands.  These  consist  of  planer  limestone  and  marl 
containing  molluscan  remains,  among  which  Oslrea  stdcata  should  be 
noted.  The  presence  of  ScaphiUs  geinitzi  and  Spondylus  spinosus  in 
beds  of  this  series  indicates  their  correlation  with  a  part  of  the  Scaphites 
zone  of  northwestern  Germany. 

The  Iser  sandstone  replaces  more  or  less  completely  both  Malnitz 
and  Teplitz'  beds  towards  the  east  and  northeast.  It  consists  of  a 
great  series  of  frequently  arkosic  sandstones,  ranging  in  thickness  up  to 
122  meters  or  over,  and  is  displayed  in  a  remarkable  succession  of  erosion 
pillars  and  pinnacled  hills  along  the  Elbe  River  on  the  Bohemian-Saxon 
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border.  From  the  similarity  of  the  striking  Bceoeiy,  produced  by  the 
erosion  of  this  sandstone,  to  the  scenery  of  Switzerland,  this  region  has 
received  the  name  of  the  Bohmisch-Siichsische  Schweiz.  Between  the 
town  of  Milnik  in  Bohemia  and  the  Riesengebirge,  these  sandattmes 
form  a  great  series  of  high  plateaus  riBing  above  the  Iser  River,  from 
which  the  formation  takes  its  names.  Fossils  occur  in  certain  zones  and 
locahties,  those  most  characteristic  being  Exog^yra  eoluinba  and  SpongiU» 
saxonicus  (now  considered  to  be  inorganic)  while  beds  largely  compoeed 
of  Rkynckonella  bokemica  and  Ostrea  veaicularia  are  also  fM-esent.  West- 
ward this  formation  wedges  out  between  the  calcareous  Malnits  and 
Teplitz  beds,  which  there  replace  it.  This  points  to  an  eastern,  or  rather 
northeastern,  origin  of  the  sands  which  composed  the  Iser  formation. 

A  part  of  the  succeeding  Priesen  beds  of  the  Bohemian  r^ioo  is 
still  included  in  the  Scaphites-zone,  while  the  remainder  belongs  to  the 
Cuvieri-zone.  In  Saxony  the  marls  of  Zatzscbke,  with  ScaphiUe  geimUi, 
separate  the  Upper  Quader  (Oberquader)  from  the  Super  Quader 
(Ueberquader),  the  latter  beii^  correlated  by  Scupin  (1907,  p.  714) 
with  the  upper  part  of  the  Priesen  beds  of  Bohemia  and  the  Cuvieri- 
zone  of  northwestern  Germany  (zone  with  Inoceramua  citvieri).  In 
Bohemia  the  Priesen  beds  consist  largely  of  clays  which  abound  in 
BacuUtes  faujasi  (a  Senonian  form)  and  B.  aticeps,  from  the  presence  of 
which  they  are  known  as  the  Baculite  marl  (Bakulitenmergel).  In 
the  lower  part  of  the  formation  ScapkiUs  geinitzi  still  occurs. 

This  brings  us  to  the  top  of  the  Turonian,  which  is  the  top  of  the 
section  in  Saxony.  Two  higher  formations  occur  in  northern  Bohemia 
and  are  likewise  represented  in  the  Glatz  and  Lowenberg  regions.  In 
Bohemia  they  are  known  as  the  Krebitz  and  Chlomek  formations, 
respectively,  and  consist  for  the  most  part  of  sandstones  with  some  marls, 
characterized  by  BacuUtes  incurvatus,  Exogyra  tacim<Ua,  and  other 
MoUusca.  In  the  Glatz  basin  they  are  represented  by  Quader  sandstone 
and  conglomerates,  and  in  the  Lowenberg  embayment  by  the  Neu- 
Warthau  beds  and  the  Siiesian  Oberquader  which,  as  will  be  seen  by 
consulting  the  correlation  table,  is  not  only  higher  than  the  Ober 
Quader  of  Saxony  but  is  actually  above  the  Super  Quader  of  that  sec- 
tion, which  still  belongs  in  the  Turonian,  while  the  Siiesian  Oberquader 
is  Upper  Emscher  (Scupin,  1907,  1912-1913).  In  Silesia,  too,  occurs  a 
Super  Quader  (Schlesischer  Ueberquader)  the  age  of  which,  however, 
is  Lower  Senonian. 

For  the  most  part,  the  Cretaceous  beds  of  these  areas  are  but  little 
disturbed,  having  usually  only  a  gentle  dip.    Locally,  however,  especially 
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in  Bohemia,  steep  dips  are  found.  Throughout  much  of  the  region  great 
basalt  masses  broke  through  the  Cretaceous  strata,  forming  extensive 
sheets  and  necks,  the  remains  of  which  are  now  seen  in  the  numerous 
basalt-capped  peaks  and  knobs,  which  nearly  everywhere  characterize 
the  district. 


Fig,  4.  Generaiiicd  Columnar  Section  of  the  Cretaceous  of  Saxony  and  Bohemia 
(Modified  from  Walther.) 

Summarizing  the  Cretaceous  deposits  of  this  section,  we  see  that 
sandstones  predominate  in  the  central  region  from  north  to  south,  and 
that  these  sands  merge  westward  into  greensands  and  more  or  less  pure 
limestones,  a  similar  though  less  pronounced  change  also  occurring 
towards  the  north.     (A  generalized  columnar  section  for  Saxony  and 
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Bohemia  is  given  in  Fig.  4;  a  cross-section  in  northern  Bohemia  in  Fig, 
5.)  That  a  like  transition  to  more  open  water  Bediments  takes  place 
towards  the  east  is  shown  by  the  calcareous  deposits  of  the  Oppeln 
region,  to  be  discussed  next.  This  clearly  points  to  a  aouthward  source 
of  the  sands  which  spread  out  as  a  series  of  great  sandstone  plains  in  the 
transgressing  sea  which  lay  to  the  northwest  and  east.  That  these 
sandstones  were  often  deposited  as  delta  plains  above  normal  seaJevd 
seems  to  be  indicated  by  their  frequent  imfossiliferous  character  and  by 
their  well-marked  torrential  and,  in  places,  eolian  cross-bedding.  There 
can  be  little  doubt  that  these  sands  are  traceable  southward  and  south- 
eastward into  the  Vienna  Sandstone,  or  Flysch,  and  into  the  Carpathian 
Sandstone,  both  of  which  are  chiefiy  continental  deposits,  comprising  a 
series  of  confluent  river-flood  plains  and  deltas  which  throughout  Creta- 
ceous and  part  of  Tertiary  time  characterized  the  southern  margin  of 
the  northern  Cretaceous  area  of  Europe. 


Fig.  5,  Generalized  Croee  Secfioa  showing  the  highly  disturbed  Cretaceotu 
Rocks  of  Bohemia  and  their  Relation  to  the  underlying  beds.  In  the  Leitmerit* 
Mittelgebirge,  Dorlhem  Bohemia.    (.-Vfter  Krejii,  1869.) 
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The  earliest  stratigraphic  and  faunal  work  on  Bohemia  dates  back 
to  the  papers  by  Reuss  (IMO,  l&W,  1&45-1846),  but  for  details,  sections, 
correlations,  and  faunal  studies  one  must  go  to  the  classic  Studien  im 
Gebiete  der  bohmischen  Kreide-Formation  (see  Frif ,  1869,  and  Krejii, 
18(59.  e*ipeciaHy)  and  to  the  recent  correlation  papers  by  Scupiu  (1907, 
1912-1913).  The  sponges  of  Sa.\ony  have  been  described  by  H.  B. 
Geiniti  (1871-1875).  The  sponge  faunas  of  Bohemia  have  been  mono- 
graphed by  Podta  (1883,  1884a,  1884b),  who  subsequently  added  more 
species  to  his  earlier  lists  (Podta,  1890);  additional  shorter  contribut- 
tions  have  been  made  by  Jahn  (1891)  and  Cen^b  Zab&lka  (18866, 
18S7a,  18876.  18SS).  From  Po^ta's  papers  the  author  has  compiled  the 
following  suiimmr>-  of  the  silici^ponge  faunas  of  Bohemia,  showing  the 
number  of  species  at  each  horizon. 
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The  number  of  species  described  and  listed  by  Pofita  is  as  follows' 
(18846,  p.  38): 

Hexactinellida  52 

Lithistida  57 

Tetractinellida  •  13 

Monactinellida  7 

(5)  The  Cretaceous  of  Oppeln  in  Upper  Silesia 
This  region  is  of  enpecial  interest  to  us  on  account  of  the  great 
development  of  the  sponge  faunas  which  are  so  well  represented  in  the 
Museum  Collection.    It  is  an  isolated  area  on  the  Oder  River,  with  the 

■All  ScuTt*  foe  th«  Calcana  uid  other  orders  ara  hero  omiUed. 
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Upper  Cactaceous  riaing  from  beneath  the  Tertiaries  and  younger  beds 
und  rcHlinK  dificonformably  upon  the  great  Triassic  deposits  which  form 
the  main  mass  of  the  Upper  Silesian  Plateau.  That  the  series  formeriy 
extended  much  more  widely  is  shown  by  the  lithic  character  of  the 
dcpusits  which  still  remain. 

The  lowest  known  division  of  the  Cretaceous  in  the  Oppeln  regioD 
is  a  sandstone  of  Cenomanian  age  shown  on  the  banks  of  the  Oder  and 
found  in  borings  to  have  a  thickness  of  over  forty-three  meters.  Beneath 
the  sandstone  is  a  gray-blue  clay,  which  rest*  in  turn  upon  the  red  shales 
of  the  Keuper.  A  limited  outcrop  of  the  Cenomanian  is  seen  at  Gros- 
schowitz,  southeast  of  Oppeln,  and  Cenomanian  sandstones  are  also 
exposed  in  the  neighborhood  of  Leobschtitz,  where,  as  at  Oppeln,  the>' 
consist  of  fine-grained,  white  quartz  sands,  in  which  fossils  are  rare. 
The  rock  is  generally  broken  down  into  fine,  white  sand  grains,  among 
which  glauconite  grains  are  more  or  less  conunon.  lliree  subdivisions 
were  made  by  F.  Roemer,  two  of  them  being  fine  white  sandstODes, 
between  which  is  a  more  glauconitic  bed.  This  three-fold  subdivision 
ia,  however,  hardly  constant.  The  lowest  sandstone  appears  to  repre- 
sent a  basal  bed  of  a  transgressing  series,  since  it  is  of  youngs  age  in 
the  Oppeln  region  than  at  Leobschutz  eleven  km.  southwest  of  Oppeln, 
where  it  is  of  Lower  Cenomanian  age. 

This  sandstone  contains  plant  remains  described  by  Roemer  (1870, 
p.  290)  as: 

Pintles  lepidodendroides  Roemer, 

Arundites  oppeknsis  Roemer, 

Culmites  sp., 

Fossil  wood 
There  are  also  animal  remains,  among  which  are  Sipkonia  pyriformit 
Coldfuss  (see  Roemer,  1870,  PI.  xxviii,  fig.  1)  and  Siphonia  sp.,  as 
well  as  the  following  (1870,  pp.  292  el  seq.). 

Isaiftnra  sp.,  • 

Calopygus  carinalus  Agassis, 

RhynchoncUa  sp., 

ImKtramm  ^Iriattis  Mantell  (?). 

Turrilitex  citslalus  Lamarck, 

Amnionitis  (Acfinthoceras)  rholomagensis  Defiance. 

The  (."enomsuiian  sandstone  is  succeeded  by  the  Cretaceous  aiarb 
of  *.tp|X'ln.  which  arc  the  main  sponge-bearii^  formation,  lliey  are  of 
Tunniian  ape  and  have  a  lotal  thickness  of  over  forty-^our  meters,  as 
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shown  by  borings  (Leonard,  1897-1898,  pp.  15,  16).  Petrographically, 
the  main  portion  of  these  beds  is  similar  to  the  Planer  of  Saxony, 
consisting  mostly  of  marl.  The  strata  are  horizontal  and  rest  upon  the 
Cenomanian  sandstone;  no  overlying  beds  are  shown.  Roemer  has  listed 
the  following  flora  and  fauna  from  this  horizon  (1870,  pp.  299  et  seq.). 


Plant«:  Rhiiodendron  oppeliense  Gdppert, 

Protopteria  sternbergii  Corda, 
GeiniUia  eretacea  Endlicher, 
Pinites  species, 
Dicotyledonous  leaves. 

Porifera:  Chenendopora  tenuis  A.  Roemer, 

ReHtponffia  radiata  Mantell, 
CribrospoHffia  frofftlia  A.  Roemer, 
Cameroap<m0iajungifarmi8  (Goldfuss), 
Camerospongia  nuffasUmut  F.  Roemer, 
Siphonia  elongaia  (Reues), 
Limnorea  nobilis  A.  Roemer, 
Plocosqjphia  labyriviMca  Reuse, 
Cylindrospon^  angxalata  A.  Roemer. 

Ccelenterata :     Parasmilia  centralis  (Mantell). 

Echinodermata:  Micrasfer  leskit  Desmoul, 
Micraater  species, 
Ananchytes  ovata  Lamarck, 
Holaster  planus  (Mantel))- 

Molluscoidea :     Terebrattila  semiglobosa  Sowerby, 
RhychoneUa  plicatilia  Sowerby, 
Terebratulina  striata  d'Orbigny, 
Crania  ignabergensis  Retzius. 

Pelecypoda:       Ostrea  hippopodium  Nilsson, 
Spondylus  spiTiosua  Deshayes, 
Spondylus  atriatus  Goldfuss, 
Lima  koperi  Mantell, 
Peclen  dujardini  A.  Roemer, 
Peden  cretoaus  Defrance, 
Inoceramua  latus  Mantell, 
Inoceramus  brongniarti  Sowerby. 

Gastropoda;       Teredo  ampkiabcena  (Goldfuss), 
PUwotomaria  linearis  (Mantell), 
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C'.(<phHlo]X)(la :     Nautilus  ekgans  Sowerby, 

Ammonites  peramplus  Mantell, 
Scaphitee  geiniizi  d'Orbigny, 
Helicoceras  annvlifer  F.  Roemer, 
Helicoceras  polyplocus  (A.  Roemer), 
Hamites  ellipticus  Mantell, 
Baculitea  anceps  Lamarck  (?). 

Vertebrata:        Scalpellum  maximum  Darwin  (?), 
Oxyrhina  mantelli  Agassiz, 
Olodus  appendiculatua  Agassis, 
Pfychodus  latissimiis  Agassiz, 
Oiftneroides  lewesiensis  Agassiz  (?). 

What  appears-  to  represent  a  higher  horizon  than  the  Cenomanian 
marls  is  foun<l  in  a  white  sandstone  discovered  by  borings  beneath  the 
Tertiarj'  at  Herrnprotsoh  on  the  Oder,  twenty  kilometers  below  Bres- 
lati.  This  was  met  with  at  a  depth  of  191  meters  below  the  surface  and 
was  follciwotl  throiigl'.  a  thickness  cf  sixteen  meters.  Roemer  placed 
this  auiulstone  in  the  Cretaceous,  because  no  other  sandstones  are  found 
in  tins  nuion,  but  that  it  is  of  Senonian  age  is  doubted  by  Leonhard. 
It  apiH'ars  to  indicate,  nevertheless,  a  shoalir^  of  the  sea  in  Upper 
T\in^nian,  in  Em^her.  or  in  Senonian  time,  with  a  return  of  the  sand- 
iH'aring  (nirn>nts.  Ixxnihard  concludes  that  the  isolation  of  the  Silesiao 
Iwsin  and  its  partial  soparatiun  from  the  north  German  area,  of  which  it 
was  a  prolongation,  is  shown  by  the  remarkable  depauperation  of  it« 
fauna  ilxtinhanl.  IS!t7-lS!lS.  p.  221. 

Alxiut  sevon  inites  south-southwest  of  Oppeln  is  another  smaU 
inlior  of  frt'tactiHi*  Ixxls  at  Lcol»schuti,  The  lowest  rock  exposed  is  a 
white  sandstone  with  Extt^t/ra  columba.  This  is  usually  from  4.5  to  9 
meters  thick,  and  is  made  tip  of  layers  7.6  cm,  to  30  cm.  thick  cwnpoeed 
of  white  or  yoUow  sands  with  a  siliceous  cement.  The  sandstone  resta 
unconfonttably  upon  the  steeply  inclined  Culm  and  older  fonnatioos 
and  is  usimIIv  txiven.^!  by  dihivium.  It  is  Cenomaoiao  in  ^e,  cor- 
rY>s|H<nding  to  the  Qiiader  sandstone  of  Saxony,  but,  unlike  that  forma- 
tion, ivniaining  nti  siliwvus  six*nges. 

In  thi^  same  region  otviir  gray,  sitndy  marls  0.9  to  6  metefs  in  thick- 
m-tis  with  .Irtinrti'crii.''  '^trfi'wmijfnsr.  indicati\-e  of  Upper  C«ioinsiuan 
a|R\  The:^'  niarls  an>  honn>nial  and.  as  in  the  case  of  the  sandstmie  with 
fc''.;riv.s>'^i  >^^~:■'t^l'.  i^*^!  unoiofonuably  upon  the  stcvply  dipping  Culm. 
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It  is  not  unlikely  that  the  two  fommtiona  are  merely  different  faeies  of 
the  same  stratum.  In  some  places  the  marls  are  followed  by  the  Ter- 
tiariea,  but  usually  by  the  diluvium. 

In  the  American  Museum  Collection  there  are  twenty-seven  speci- 
mens of  sponges  from  Oppeln,  representing  fifteen  species,  thirteen  of 
which  are  types.  The  pioneer  work  on  the  faunas  of  Silesia  was  done 
by  Ferdinand  Roemer  (1870).  More  recently,  Leonhard  has  discussed 
the  stratigraphy  and  described  the  fauna,  listing,  with  brief  descrip- 
tions, six  species  of  sponges  (1897-1898,  pp.  23-25),  and  R.  N.  Wegner 
(1913)  has  likewise  made  a  valuable  contribution.  Schrammen  (1910- 
1912)  has  noted  the  occurrence  of  many  of  the  northwest  German 
species  in  Oppeln. 

(6)  The  Vienna  Sandstone  or  Flysch'  of  the  Wiener  Wald  and  the 
Carpathians 

The  Flysch  is,  for  the  most  part,  a  thin-bedded  bluestone  forma- 
tion extending  through  the  Lower  and  Upper  Cretaceous  and  originating 
as  a  river  delta,  or  series  of  confluent  deltas  formed  by  streams  flowing 
from  the  mountainous  mass  which  separated  the  north  and  the  south 
European  Cretaceous  seas.  These  deltas  probably  mark  the  sites  of  the 
mouths  of  the  streams  which  broURht  the  Quader  sands  into  the  Creta- 
ceous sea.  In  the  Flysch,  plant  remains  are  the  chief  fossils,  though 
shells  of  marine  organisms  occasionally  occur. 

Along  the  northern  flanks  of  the  Carpathians  the  Lower  Cretaceous 
is  represented  by  marine  shales,  marls,  and  limestones,  followed  by 
sandstones  and  conglomerates  for  the  most  part  unfoasilifcrous.  The 
Upper  Cretaceous  is  represented  only  by  the  Friedecker  Baculite  marl 
and  the  Baschka  sandstone.  The  former  contains  only  Baculitesfaujasi, 
the  latter  Inoceramus  species  and  Aptychus  species.  The  Baculites  is 
typically  Senonian,  though  also  found  at  lower  horizons,  so  that  the  age 
of  these  beds  is  somewhat  in  doubt. 

(7)  The  Polish  Area 

On  the  east  side  of  the  Polish  Jura  ridge  the  Cretaceous  is  developed 
as  a  series  of  sandstones,  marls,  and  lime-marls,  the  latter  occasionally 
being  chalky  and  containing  flints. 

■Fur  tunbn  datsila  an  Pmul.  189S.  Jihrb.  d.  ■Ml.  IMchmuUlt.  XLVIII.  p.  S3. 
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The  following  subdivisions  have  been  recognised: 

Upfkh.— While  lime  marl  and  chalky  beds  with  flints:  9.1-12.2  m.  at  KnkMi;  183 
m.  in  borings  at  Wialica.  Contains  BeUmnil^la  muewnala,  Mitmaltr  ffiUM, 
Inoeeramus  eripti,  and  epooges. 

Lower, — Chloritic  sandatonea  passing  into  sandy  marls,  with  Goltrttst  subroteNdM 
Agassii;  solid  sandstones,  fossils  practically  abseat. 

The  sandy  marls  of  the  lower  division  in  some  sectioDB  contais  Du- 
coidea  subuculus  Desor,  Holaster,  Marsupites  lettudmarius  Sdilotheun, 
etc.  (See  Roemer,  1870,  pp.  352-353).  It  is  the  white  Ume-marb  whidi 
contain  the  sponge  fauna  (Roemer,  1870,  p.  355). 

The  Polish  Cretaceous  is  related  most  closely  to  that  of  the  Baltic 
province  and  is  distinct  from  that  of  the  Bobemian-Saxon  baain  and 
from  that  of  Silesia. 

(8)  The  Central  Russian  Basin 

The  Upper  Cretaceous  of  this  baain  covers  an  inunenae  area  reach- 
ing from  Orenburg  to  the  Vistula  and  shows  an  unusually  great  develop- 
ment, considering  that  it  is  all  marine,  so  that  in  places  it  rivals  and 
even  surpasses  the  thickness  attained  in  the  Britiah  lake.  Hus  at 
Charkow,  in  the  government  of  Charkow,  southern  Ruaeda,  it  is  600 
meters  thick.  The  lithologic  and  faunal  development  is  similar  to  that 
in  western  Europe.  The  Cenomanian,  which  is  not  so  thick  aa  the  bi^ier 
formations,  is  represented  by  greensands  carrying  ScfUoeTibachia  vanaiu. 
The  Turonian  consists  of  limey  or  chalky  marls,  with  various  speeiee  of 
Inoceramus  such  as  brongniarti,  cuvieri,  etc.  The  Emscber  nutrl  has 
been  recognized  and  contains  the  usual  Inoceramut  twolultu  and 
Aetinoeamax  u-f^tphaliciis. 

The  Senonian  is  the  most  widespread  of  the  fonnatlons,  being 
developet)  either  as  a  marl,  e.  g.,  the  baeuhte-bearing  marls  of  Lemburg, 
or  a.-<  a  true  chalk,  as  in  the  government  of  Simbirsk,  where  the  sponges 
are  f<uuid,  and  at  Charkow  and  in  the  Donets  basin.  It  is  doubtful  if 
there  is  «ny  Duninn  in  this  region. 

The  Silirisimngiie  of  Russia  have  been  described  by  Fischer-de- 
Wnldheitt),  who  identiReil  a  single  species,  Siphonia  pyrifomtia  Goldfuss, 
from  the  chalk  at  Bouchevoe,  near  Moscow  (1837,  p.  176),  and  described 
five  new  Sinn-it's  of  Cirloiituehium.  three  (C.  truneatum,  C.  mttnsfen,  and 
('.  tichuiilili)  from  tlu>(.'hloritio  Chalk  of  Yaziko\'a  in  the  government  of 
Simlnrsk  :uhI  t  wo  (C  iioiilftiioii  anil  C.  ja»ikoi'ii)  Snua  the  Cbalk  Marl  of 
Chilovka.  aUo  in  Simbirsk  (ISM.  pp.  278-283).    In  the  second  volunoe  of 
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the'LethseaRoesica.'Eichwald  (1865)  described  the  aponge  fauna  of  the 
JurasBic  and  Cretacic  of  Ruesia  and  Bubeequently  Trautschold  described 
two  new  species  (1877)  and  noted  the  occurrence  of  three  others  in  the 
Upper  Cretaceous  (1877,  1878). 

(9)  The  Baltic  Province 

This  includes  the  Chalk  deposits  of  Rilgen,  Usedom,  and  Wollin, 
and  the  outUers  in  the  vicinity  of  Mecklenburg.  Here,  too,  are  to  be 
classed  the  deposits  of  Bomholm,  Denmark  (Stolley,  1892),  and  Scania. 

On  Riigen  true  chalk  is  found  well  exposed  in  the  sea  cliffs.  It 
contains  layers  of  flint  and  is  characterized  by  echinoids  of  the  genera 
Ananchytea,  Micrasler,  Galeriles,  Cidaria  and  Cyphosoma,  and  by  Gry- 
phoea  veaicuiaris,  Spondylvx  fmbriatua,  Terebralula  cornea,  Bryozoa,  and 
Belemnitelta  mueronata.  The  beds  containing  the  last  mentioned  fossil 
are  Upper  Senonian  and  are  to  be  correlated  with  the  Mucronatenkreide 
of  northwest  Germany.  Lower  Senonian,  or  Quadratenkreide,  seems  to 
be  wanting,  but  near  Greifswald  borings  show  Turanian,  Cenomanian, 
aod  Gault. 

The  chalk  beds  of  Usedom  and  Wollin  with  Inoceramua  hrongniarii 
belong  to  the  Turonian,  while  the  numerous  Bcatt«red  outcrops  near 
Mecklenburg  (Geinitz,  1888)  represent  mainly  Senonian,  though 
Turonian  and  Cenomanian  also  occur.  Glauconitic  marls  of  Emscher 
age  with  Adinocamax  granuMus  (Granulatenkreide)  have  been  found 
near  Revahl  in  inner  Pomerania  (Hinterpommern).  The  Cretaceous 
rocks  and  faunas  of  the  island  of  Wollin  were  first  described  by  G. 
Behrens  (1878),  although  Hebert  in  1869  and  SchlOter  in  1876  had  men- 
tioned the  Cretaceous  of  Wollin  in  their  correlations.  On  the  basis  of 
fauna!  studies,  Behrens  showed  that  the  WoUiner  limestone  belonged 
to  the  Scaphites  Planer  horizon  (1878,  pp.  265,  267). 

In  the  province  of  Scania,  in  southern  Sweden,  siliceous  sponges 
have  been  collected  from  the  Schreibkreide,  or  chalk,  at  six  localities 
near  Malmd.  Hoist,  the  government  geologist  in  Stockholm,  sent  the 
material  to  Schrammen  to  identify.  The  specimens  are  silici&ed  and  the 
skeleton  is  usually  destroyed  but,  by  a  comparison  with  the  sponges  of 
northwest  Germany,  Schrammen  was  able  to  determine  twenty-five 
distinct  species,  nine  of  which  also  occur  in  Germany,  the  others  being 
called  only  "new  species"  but,  on  account  of  their  poor  preservation,  not 
receiving  new  names  (Schrammen  1910-1912,  pp.  353-354). 

Friedrich  von  Hagenow  described  the  Cretaceous  of  Riigen  in  1839 
and  especially  mentioned  the  fine  exposures  shown  along  the  coast  north 
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and  south  of  Sassnitz.  There  are  two  specimena  iix  the  Schrammeo  Col- 
lection from  this  locality.  Hagenow  identified  nineteen  species  of 
sponges  from  Rilgen,  but  did  not  specify  which  came  from  Saesnits. 

(10)  The  Prussian  R^on 
In  west  and  east  Prussia  the  Cretaceous  is  known  only  from  boringB 
which  show  a  thickness  of  over  300  meters.    Cenomanian,  Emscher, 
and  Lower  and  Upper  Senonian  are  idicated'  but,  to  my  knowledge,  no 
sponges  have  been  found, 

(11)    The    South    European    (Mediterranean)    CretaceouB    Area 

This  includes  the  Cretaceous  of  the  Alps,  from  aouthem  France 
eastwards,  and  the  deposits  in  northern  Africa  and  Asia. 

The  deposits  of  Lower  Cretaceous  time  are  characterized  by  the 
abundance  of  Heguienias,  Motwpleura,  and  similar  aberrant  types  of 
pelecypods;  by  peculiar  ammonoids  {Crioceras,  Anq/loceraa,  Macro- 
Bcaphites,  Hamites,  etc.);  and  by  genera  of  normal  ammonoids  which 
held  over  from  the  Jurassic,  such  as  Pkylioceras,  Lytoceras,  etc.  Enor- 
mous accumulations  of  foraminiferal  limestones  (Orbitolina)  and  coral 
reefs  characterize  this  period. 

The  deposits  of  the  Upper  Cretaceous  are  especially  marked  by  the 
dominance  of  the  Rudistes  (Radiolites,  Htppuritea,  etc.).  Frequently 
the  w)iole  formation  is  composed  lai^oly  of  Hippurite  limestones,  which 
form  recf-Iike  masses  and  pass  laterally  into  clastic  limestones  with  few 
foHHils.  The  Upper  Cretaceous  is  known  as  the  Seewer  limestone  in  the 
west  Alps,  the  Couches  rouges  in  the  northwest  Alps,  the  Gosau  formation 
of  the  eastern  Alps,  the  Scaglia  of  the  southern  Alps. 

In  ago,  these  formations  vary  in  difEerent  localities,  not  infre- 
qurntly  showing  a  transgressing  basal  portion.  Beginning  with  Ceno- 
manian, frceiuently  the  Turonian  and  higher  divisions  overlap,  resting 
<iiri'ctly  (in  the  Lowet  Cretaceous  or  older  rocks.  Nevertheless,  the 
Upper  < 'rctuceous  of  the  southern  section  is,  on  the  whole,  a  deposi- 
lionnl  unit  in  which  the  pronounced  lithologic  variation  characteristic 
(if  the  niirthorn  area  is  not  very  strongly  marked,  while  the  various 
uicmiImtk  |iresciit  |;radational  features  which  make  subdivision  difficult. 

Ill  iHtriu,  Krain,  and  Dalmatia,  the  Itudistes  limestones  are  fol- 
lowtsl  by  brackish-  and  fresh-water  fonnations  (Cosina  lieds)  of  late 
( 'n-ltii'ii>iis  Hifc,  designated  the  Lihurnian  stage.    They  mark  a  retreat  of 
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the  sea  and  a  gradual  replacement  of  the  marine  by  continental  sedi- 
ments, as  is  indicated  by  the  presence  of  coal  beds  in  some  of  these 
formations.  That  this  change  towards  the  end  of  the  Cretaceous  was 
widespread,  even  in  the  Mediterranean  area,  is  shown  by  the  inter- 
calation of  similar  fresh-water  beds  in  the  upper  marine  Cretaceous 
formations  of  Aja  in  Bakony,  in  Portugal,  and  in  Provence,  southeast 
France,  where,  near  Aix,  Fuveau,  etc.,  these  terrestrial  beds  reach  a 
thickness  of  800  meters  and  contain  brown-coal  and  enclose  brackish- 
water  Mollusca.  This  retreat  of  the  sea  corresponds  to  that  shown  by 
the  advance  of  the  sands  in  southern  Germany  and  in  Bohemia  in 
Senonian  time  and  by  the  development  of  the  continental  Laramie 
deposits  which  mark  the  closing  stages  of  the  American  Cretacic. 

In  north  Africa  (Egypt,  Libyan  desert)  and  in  Palestine,  the  Creta- 
ceous begins  with  the  non-marine  Nubian  sandstone,  which  contains 
chiefly  silicified  woods  and  which  was  transformed  into  a  basal  bed  by 
the  transgressing  Cenomanian  sea,  the  calcareous  beds  of  which  rest 
directly  and  conformably  upon  it.  "In  Mount  Lebanon  where  this 
sandstone  is  1600  feet  thick,  it  is  succeeded  by  Turonian  strata,  while 
in  the  Libyan  desert  Senonian  chalk  follows  it,  making  the  age  of  the 
sandstone  itself  probably  Turonian."'  The  Nubian  sandstone  thus 
rose  diagonally  across  the  successive  divisions  as  a  basal  sandstone  and 
continued  as  a  basal  transgressing  member  into  Senonian  time.  Upper- 
most Senonian  (Mast rich tian)  and  even  Danian  are  known  from  upper 
Egypt,  where  they  are, of  typical  marine  character. 

There  are  very  few  references  in  the  literature  to  Silicispongiee  in 
the  rocks  of  this  vast  southern  province,  yet  we  have  seen  that  they 
occur  in  southeastern  France  in  abundance  throughout  the  entire  Cre- 
taceous and  it  is  not  at  all  improbable  that  when  the  rocks  of  this  age 
in  Africa  and  in  Italy  and  the  Balkans  are  searched  for  siliceous  sponges 
this  phylum  will  be  found  to  have  been  as  well  represented  in  ancient 
Tethys  as  in  the  boreal  sea. 

Outline  of  the  Pai.«ogbography  of  Europe  in  Cretaceous  Time 

During  the  Lower  Cretaceous  or  Comanchic  period,  the  south  of 
Europe  was  covered  in  the  main  by  a  large  mediterranean  (the  Tethys 
of  Suess)  which  extended  southward  into  north  Africa  and  northward 
to  the  present  plains  of  the  Danube.    A  number  of  island  masses  rose 
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from  this  sea,  the  chief  of  these  being  (Kilian,  1907,  pp.  101-104):  (I) 
the  Iberian  mfeeta  (Spain);  (2)  the  Central  Alps  {?);  (3)  Sardinian 
island  including  Coraica;  (4)  Caucasian  island  (?);  (5)  East  HaDgvisn 
island;  (6)  Dinarian  island;  (7)  Macedonian  island;  (8)  Megsnan 
island;  and  (9)  the  island  of  Asia  Minor.  This  ancient  mediterraneaD 
contained  an  abundant  fauna  consisting  of  anunonites  and  otlier  Mol- 
lusca,  especially  the  thick-shelled,  often  more  or  len  sini&lly  twisted 
pelecypods  which,  from  their  massive  and  coarse  teeth,  are  grouped 
together  as  Pachydonta  (e.  g.,  THaceras,  Upper  JurasBic;  Rtqmema, 
Monopieura,  etc..  Lower  Cretaceous;  Caprina,  Plagioptychu*,  Radio- 
tiUs,  HippuriUg,  Upper  Cretaceous),  and  of  corals,  echinoids,  Orbito- 
linas,  etc.  Some  of  these  organisms,  particularly  the  corals  and  sedoi- 
tary  moUuBcs,  formed  reefs,  as  shown  in  the  Urgonian  reef  facieB.  A 
northern  or  boreal  sea  covered  parts  of  north  Europe,  including  weatem 
England,  northern  France,  northwest  Germany,  parts  of  ibe  Bahie 
region,  and  a  portion  of  the  Russian  area.  This  sea  was  at  times  god- 
nected  with  the  Mediterranean  region  on  the  east  by  the  Volga  stiaits, 
and  on  the  west  by  way  of  Dijon  and  the  Paris  Basiii.  No  direct  con- 
nection appears  to  have  existed  in  the  earlier  part  of  Lower  Cretaceoni 
time  between  the  Russian  and  Baltic  regions  (which  latter  formed  u 
embayment  from  the  Xorth  Sea  of  today),  though  during  the  eariier 
periods  both  areas  were  united  by  the  waters  which  then  covered  tbe 
Arctic  regions  around  the  northern  Scandinavian  border.  This  connec- 
tion was,  however,  non-existent  during  the  period  of  tbe  Gault,  when 
various  pathway's  across  middle  Europe  were  opened  by  tbe  banning 
of  that  great  transgression  which  became  so  marked  in  Cenomanian  and 
Turonian  time. 

The  land  mass  which  separated  Tethys  from  the  northern  Creta- 
ceous sea  and  which  was  partly  submerged  and  dismemb«cd  in  Upper 
Cretaceous  time  comprises  the  \'osges  mountains,  the  Ardennes,  tbe 
Black  Forest,  the  Hunsruck,  and  Thuringerwald,  or  the  central  portion 
of  the  Post-Cretareouif  Rhenish  dome,  as  well  as  the  Bohemian  mass, 
the  Siideiic  mountains,  and  other  parts  of  Silesia,  Poland,  and  a  part  of 
south  Russia.  To  the  north  of  the  Baltic  r^jon  was  tbe  great  Fenno- 
Soandiao  land  mass,  which  also  included  part  of  northwest  Ruasia. 

Only  in  the  .\lpine  region  of  the  Mediterranean  was  there  continu- 
ous dojHtiiition  of  marine  betU  from  the  Jurassic  into  the  Lower  Creta- 
ctxtus:  eWwhoff  the  evidence  of  a  great  regression  of  the  Juraaac  sea 
i$  indicated,  and  either  erosi<.>n  or  the  deposition  of  continmtal  beds 
vWt<alden.  etc.  i  marks  the  interx'al  before  the  retransgreaion  of  the  sea 
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in  Lower  Cretaceous  time.  This  transgresBioD  brought  with  it  marked 
overlaps  and  basal  deposits  which  rise  in  age  from  point  to  point  in  the 
direction  of  tntn^ression.  Such  a  basal  bed  of  the  transgressing  Lower 
Cretaceous  sea  is  found  in  the  Hils  formation  of  northern  Germany. 
It  consists  of  sandstones  and  conglomerates  at  the  base  and  rests, 
geoerally  with  a  marked  hiatus,  upon  the  Upper  Jurassic  (from  the  Eim- 
meric^pan  to  the  Purbeckian),  of  which  it  commonly  contains  pebbles 
and  worn  fossils.  The  age  of  the  Hila  itself  varies  from  point  to  point, 
as  is  shown  1^  the  age  of  the  succeeding  fossiliferous  formations  in 
various  localities. 

The  transgression  continued  with  more  or  less  interruption  into 
Upper  Cretaceous  time  where,  during  the  Cenomanian,  it  became  so 
pronounced  that  beds  of  this  age  over  much  of  northern  Europe  rest 
directly  upon  the  older  formations,  even  upon  the  folded  and  eroded 
PalieozoicB  and  in  some  sections  upon  the  crystallines.  This  great 
tran^ression  is  widely  recognized  throughout  northwest  Europe  and  is 
generally  spoken  of  as  the  Cenomanian  transgression,  although  it  only 
marks  the  culmination  of  the  broad  positive  eustatic  movement  in- 
augurated in  Lower  Cretaceous  time.  The  cause  of  this  wide  extent  of 
the  Cenomanian  and  later  deposits  is,  no  doubt,  due  to  the  completion 
of  the  peneplane  which  beveled  the  Pabeozoic  mountains,  these,  up  to 
that  time,  having  formed  effective  barriers  to  the  advance  of  the  Lower 
Cretaceous  sea.  An  instructive  and  typical  example  of  the  Cenomanian 
transgression  in  the  British  Cretaceous  has  been  worked  out  by  Professor 
Grabau  from  whom  I  quote,^ 

In  England  the  basal  formation  is  the  lower  Grceosand  (Aptian),  which  rests 
on  the  noa-roarine  Wealden,  and  is  a  glauconite  and  clay  formation  with  basal  con- 
glometatea.  The  cureaponding  lithic  bed  in  Antrim  county,  Ireland,  is  the  Ceno- 
maoian,  which  rests  on  Lias  and  Rhsetic.  The  distance  is  from  300  to  400  miles, 
in  which  interval  the  lower  Greeusand  and  Gault  have  disappeared  by  overlap, 
bringing  the  Cenomanian  directly  on  the  old  land  surface.  During  the  advance, 
however,  the  deepening  of  the  English  area,  and  above  all  the  removal  of  the  coast, 
permitted  the  deposition  of  chalk  in  that  region,  so  that  the  Cenomanian  of  England 
is  a  chalk,  though  it  still  contains  Greenaand  and  marl.  It  ia  the  Lower  Chalk  of  the 
British  geologists.  The  corresponding  hthic  bed  of  Ireland — that  ia,  the  Lower 
Chalk  of  Ireland,  lithically  considered — is  lower  Senonian.  Between  this  and  the 
basal  Lower  Greensand  (Cenomanian  of  Ireland,  Aptian  of  England)  ia  a  glauconitic 
sand,  clay,  and  marl  formation,  which  in  England  is  the  Gault  or  Upper  Greeoeand 
r.Ubian),  while  in  Ireland  it  is  the  Turonian,  and  in  part  perhaps  Upper  Cenomanian. 
The  Tunwian,  or  Middle  Chalk  of  England,  is  already  a  pure  white  chalk,  a  lithic 
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characteristic  attained  in  Ireland  only  in  the  upper  Senonian.  Thua  a  reguUr  and 
progreaaive  advance  of  the  sea  from  southeast  to  northweet  i«  indicated,  with  i 
correapondiDg  change  jq  lithic  character  as  the  sea  advanced. 

The  transgressive  character  of  the  deposits  of  Upper  Cretaceoiu 
time  against  the  northern  border  of  the  north  Cretaceous  basin  is  seen 
in  the  remarkable  basal  conglomerates  which  are  found  in  the  Scanian 
district  of  Sweden.  At  Tosterup  and  elsewhere  in  Scania  the  con- 
glomerates contain  Actinocamax  mamitlatus  and  thus  represent  the 
Quadratenkreide  of  Lower  Senonian  age,  which  here  rests  directly 
upon  much  older  beds.  At  Kullernolla  (Scania)  lower  beds  with 
Actinocamax  granulatus  (Granulatenkreide)  occur,  while  Einscher 
greensand  is  found  on  Bomholm.  Farther  north  in  Sweden  the  basal 
conglomeratic  beds  (Trlimmerkreide)  are  of  Upper  Senonian  age  (Mucro- 
natenkreide),  thus  showing  essentially  a  northward  overlap. 

That  the  Cenomanian  transgression  was  also,  though  perhaps  lest 
strongly  marked,  in  the  Mediterranean  region  is  shown  by  the  overlaps 
there  against  the  northern  land  barriers,  of  the  several  meTr.b^rs  of  liic 
more  uniform  southern  Upper  Cretaceous  formations,  as  well  as  by  the 
fact  that  in  many  sections  the  Upper  Cretaceous  alone  is  present,  having 
overlapped  the  Lower,  as  already  noted  in  the  preceding  section. 

The  continued  transgression  from  Cenomanian  to  SeDOoian  time 
over  the  southern  border  of  the  Mediterranean  basin  is  well  shown  by  the 
Nubian  sandstone  of  North  Africa  and  Palestine,  which  is  successively 
followed  hy  Cenomanian,  Turonian,  and  Senonian  formations  in  the 
direction  of  transgression  (see  p.  9^  above). 

In  the  northern  basin,  in  addition  to  the  marine  deposits,  there 
was  also  accumulated  a  remarkable  series  of  continental  sediments 
which  were  built  out  into  the  basin  by  rivers  flowing  from  the  old 
mountain  systems.  These  fluviatile  deposits  of  sand,  containing  almost 
no  other  organic  remains  but  Chondrites — commonly  referred  to  the 
Algfe,  but  possibly  a  land  plant^were  continuous  in  their  deposition 
from  Lower  Cretaceous  on  through  Upper  Cretaceous,  and  indeed  into 
Tertiary  time,  and  are  known  by  the  broad  name  of  Flysch.  They 
form  a  thick  scries  of  continental  depyosits  best  developed  in  the  Vienna 
basin,  for  which  reason  they  are  there  called  the  Wiener  Flysch  or  Wiener 
Sandstein,  while  to  the  southeast  they  are  designated  the  Carpathian 
Sandstone.  This  inpouring  of  river-borne  sands  retarded  and  at  times 
neutralized  the  southward  transgressive  movement  of  the  Cretaceous 
sea,  l>etiidos  furnishing  it  with  the  sands  which  now  constitute  the 
several  quadersandstones  of  Bohemia,  Saxony,  and  Silesia,  and  the 
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Senonian  sands  of  similar  origin  and  Hthology  found  in  the  northwest  of 
Germany.  Thus  the  hi8V>ry  of  Upper  Cretaceous  time  may  well  be 
looked  upon  as  a  record  of  the  struggle  between  the  sea,  which  was 
attempting  to  encroach  upon  the  land,  and  the  rivers,  which  by  their 
deposition  of  lai^e  amounts  of  detritus  were  able  not  only  to  prevent 
the  sea  from  advancing  but  even  to  load  up  the  littoral  zone  with  more 
waste  material  than  the  waves  could  remove,  so  that  slowly  but  surely 
the  sea  was  pushed  back  northward  in  the  last  stages  of  the  Upper 
Cretaceous,  that  is  in  late  Senonian  time,  until  it  was  forced  out  of  the 
greater  part  of  northern  Europe.  The  resultant  retreat  was  probably 
not  eustatic  in  origin,  as  had  been  the  Cenomanian  advance  which  was 
due  to  a  world-wide  transgressive  movement  of  the  sea;  rather  was  the 
late  Senonian  retreat  from  northern  Europe  in  response  to  the  synchronous 
broad  advance  over  Great  Britain,  marked  by  the  deposition  of  chalk  in 
England,  Scotland,  and  Ireland,  and  perhaps  to  some  extent  in  response 
to  a  similar  advance  in  the  Mediterranean  basin.  The  Senonian  changes 
of  sea-level  in  the  northern  basin  seem  thus  to  have  been  compensatory 
in  their  nature,  the  retreat  in  Germany  corresponding  to  the  advance  in 
the  British  area.  A  cross-section  from  Vienna  to  northern  Ireland  would 
show  the  advance  of  the  continental  sands  over  the  marine  beds.  In 
Vienna  the  entire  Upper  Cretaceous  is  of  continental  or  near-shore 
origin,  but  northwestward,  as  in  the  Elbthal,  the  Cenomanian  is  marine, 
showing  the  farthest  southward  advance  of  the  sea,  for  all  the  higher 
beds  were  probably  in  part  at  least  continental,  though  now  largely 
removed  by  erosion.  In  northwestern  Germany  the  sea  held  its  own 
through  Cenomanian  and  Turonian  time,  but  in  the  Upper  Senonian 
the  advancing  sands  from  the  south  filled  up  the  sea  mai^in  and  the 
marine  waters  were  forced  still  farther  north.  The  relation  here  indi- 
cated is  one  of  "replacing  overlap,"  as  defined  by  Professor  Grabau. 

chapter  iv.— notes  on  the  genera  and  species  in  the 

schrammen  collection  in  the  american  museum 

of  natural  history 

Introduction 
The  Schrammcn  Collection  of  Cretaceous  Silicispongiae  contains 
800  specimens  representing  I16genera  including  218  species,  one  variety, 
and  three  mutations.  The  collection  of  type  species  is  the  one  which 
was  purchased  by  The  American  Museum  of  Natural  History  in  1914 
from  Doctor  Anton  Schrammen.    Prior  to  that  date,  in  1903,  a  smaller 
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collection  had  been  purchased  conBisting  of  300  specimens  representing 
171  species.  Many  of  these  are  icotypea,  a  f^w  are  apotypes  and  aome 
may  be  proterotypes  (see  definitaons  bdow),  but  it  has  been  imposBibie, 
in  most  cases,  to  determine  which  kinds  of  typen,  if  naj,  tike  Bpecimen* 
represented.  Furthermore,  even  the  supplementary  types  ai*  aaij 
duplicates  of  the  types  of  the  same  or  higher  order  in  the  1914  collectkNu 
With  the  exception,  therefore,  of  about  half  a  dozen  specunens,  no  pari 
of  the  1903  purchase  is  included  among  the  types  now  exhibited  in  the 
center  cases  Nos.  TTC-17  and  18  in  the  Hall  of  Geology  and  Inverte- 
brate Palieontology,  and  what  few  apotypes  there  are  have  been  set 
aside  to  be  incorporated  in  a  zoological  exhibition  of  the  Silicispongift. 

The  specimens  in  the  collection  are  arranged  primarily  upon  a 
stratigraphic  basis  from  the  oldest  to  the  youngest  of  the  CretaceouB 
formations  represented.  Further  subdivision  is  made  upon  the  geo- 
graphical occurrence,  all  of  the  specimens  of  the  same  age  from  the  same 
locality  being  placed  tt^etber.  For  each  locality  the  arrangement  of 
the  species  is  zoological,  the  order  used  by  Schrammen  in  his  Mono- 
graph having  been  followed.  For  the  convenience  of  students  who 
desire  to  refer  quickly  to  the  monograph,  page  references  are  given  in 
parentheses  after  each  species  in  the  following  discussion.  In  referring 
to  the  common  works  on  sponges,  the  abbreviations  which  are  cuatomary 
in  the  literature  will  be  employed,  but  the  name  of  the  author  and  the 
date  of  his  work  will  always  be  given,  so  that  the  complete  reference 
may  be  found  by  consulting  the  bibliography  at  the  end  of  this  paper. 

All  of  the  specimens  come  from  the  Upper  Cretaceous  of  northwest 
Germany,  from  the  provinces  of  Hanover,  Saxony,  and  Silesia,  and  two 
from  the  Island  of  Rugen.  Less  than  one-fourth  of  tho  specimens  come 
from  the  Turonian,  twenty  species  from  the  Emscher-Merget  and  the 
remainder  or  over  three-fourths  come  from  the  Quadratenkreide  and 
Mucronatenkreide,  or  zones  3  and  4,  respectively,  according  to  Stolley's 
classiiication  of  the  Senonian. 

In  the  notes  on  the  individual  species  the  references  to  the  literature 
usually,  but  not  always,  constitute  complete  synonymies.  All  references 
affecting  the  status  of  the  genus  and  species  are  taken  account  of,  but  I 
have  not  in  every  case  incorporated  all  notices  in  the  literature  of  the 
occurrences  of  species  in  different  localities  when  such  notices  include  no 
change  in  synonymy.  The  object  of  the  present  paper  is  to  determine  the 
status  of  the  types  in  the  collection,  not  to  make  complete  synonymies 
for  the  species.  During  the  progress  of  the  work,  over  four  thousand 
references  to  species  have  been  accumulated,  and  at  some  later  date  it  is 
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the  iDtention  of  the  author  to  assemble  and  pass  judgment  upon  these 
and  all  other  available  references  to  European  Cretaceous  sponges  and  to 
publish  a  complete  ^nonymy  thereof.  That,  however,  will  be  a  work  of 
years,  not  of  months,  and  will  necessitate,  probably,  the  consultation  of 
the  types  in  the  European  museums,  as  well  aa  of  a  great  mass  of  litera- 
ture not  to  be  found  in  this  country. 

Classification  of  Types 
The  following  classification  of  types,  proposed  in  large  part  by 
Schuchert  and  Buckman,^  and  slightly  modified  by  Grahau,'  is  the  one 
used  in  the  arrangement  of  the  coUection. 
I,     Frihart  Types  (Proterotypes) 

(1)  Holotype. — The  original  specimen  selected  as  the 

type  and  from  which  the  original  description 
(protolog),  or  the  original  illustration  (proto- 
graph),  is  made. 

(2)  Cotype. — A  specimen  of  the  original  series  when 

there  is  no  holotype,  the  describer  having  used  a 
number  of  specimens  as  of  equal  value. 

(3)  Paratype. — A  specimen  of  the  original  series  when 

there  is  a  holotype. 

(4)  Lectotype. — A  specimen  chosen  from  the  cotypes 

subsequent  to  the  original  description  to  represent 
the  holotype. 
II.    SupPLEUENTABT  Ttpes  (Apotypes) 

(5)  Heautotype. — A  speeimen  figured  or  described  by  an 

author  as  a  further  illustration  of  his  own  already 
founded  species,  such  not  belonging  to  the  pro- 
terotypes. 

(6)  Plesiotype. — A  similar  specimen,   but  selected  by 

some  one  else  than  the  original  describer  of  the 
species. 

(7)  Neotype. — A  specimen  identified  with  an  already 

described  and  named  species  and  selected  to  re- 
present the  holotype  in  case  the  original  material 
is  lost  or  too  imperfect  for  determination. 

•Sehuebert.  ChulH  and  Buckmu.  S.  S.  IMS.  Th«  nomenclaturs  ot  typn  in  natimt  fautory. 
Sciencv,  N.  8.  Xxl,  No.  MS,  iw,  899-901,  Bee  al»  '  CftUtlocuc  oF  the  Type  ■nd  FiEUred  SpednwOB  ' 
FoHli.  MiDermls.  Rack*  ■nd  One  id  the  IM»ttment  at  Gealocy.  Umted  SUtee  Nstioiul  Miueui 
WMhiniUHi,-  laoSjpp,  '"  "■ 

■Orabitu.  A.  W.  V 
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III.     Typical  Specimens  (Icotypes) 

(8)  Topotyf*. — A  specimen  (not  used  in  the  literature] 

from  the  same  locality  and  borison  as  the  holo- 
type  (or  other  proterotype)  or  lectotype. 

(9)  Metatype. — A  topotype  identified  by  the  nomeo- 

clator  himself. 

(10)  Idiotype. — A  specimen  (not  used  in  the  literature) 

identified  by  the  nomenclator  himself,  but  not  from 
the  original  locality  or  horizon  of  the  proterotj-pe 
with  which  it  is  identified,  i.  e.,  not  a  topotype. 

(11)  Homceotype. — A  specimen  (not  used  in  the  litera- 

ture) identified  by  a  specialist,  after  comparisoD 
with  one  of  the  protero types. 

(12)  Chirotype. — A  specimen  upon  which  a  chironym  or 

manuscript  name  (a  name  never  published)  is 
based. 

IV,    Casts  of  Types  (Plastotypes) 

(13)  Plastotype.— Casts  of  types  may  or  may  not  be 

used  in  descriptions  or  illustrations. 

Genoholotype, — The  original  species  on  which  the  genus  is 
founded,  or  the  species  selected  by  the  author  from  those  origin- 
ally described  as  the  type  of  the  genus. 

Genosyntype. — One  of  a  series  of  species  upon  which  a  genus  is 

founded,  when  there  is  no  genoholotype. 
Of  the  total  representation  of  377  species  from  all  the  localities' 
358  are  types.    These  are  distributed  as  follows; 

I.     Primary  Types 

(1)  Holotypea:  1  figured,  4  (gpiculee  only)  5 

(2)  Cotypee:  41+1  ?+2  figured  43 

(3)  Parat>-p«8:  38  38 


Supplementary  Tj'pes 

(5)  Heautotypea:  14 

(6)  Plesiotypea:  169 


re  ii  I  duplintion.    CI  H 
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Typical  Si>ecimen8 
<7)  Topotyp«fl:  1 
(S)  Metatypea:  10+1  T 
(9)  HommotypM:  9 

(10)  Idiotypes:    21 

(11)  Chirotypea:  10 


Absolute  Determination  Not  Possible 
Holotype  or  Metatype:  1 
Paratypes  or  Metatypes;  3 
Paratypes  or  Heautotypes:  19 
Cotypes  or  Heautotypes:  14 


Total  358 

Sponges  from  the  Tdhonian  oh  Oberer  Pi^aner 

The  Scaphites  Pl&ner  (Strombeck's  Zone  4  of  the  Turonian; 

Schlatcr's  Zone  2  or  Lamarcki  Planer) 

SpEaEB  FROM  Halberstad'i',  Saxon  t 

18180. — Dorydmnk  (Brochodora)  roomeri  (Hinde)  (p.  58).       Pusbiotvpe 

The  generic  name  DoryderTna  was  proposed  by  Zittel  in  1878  to 

include  Spongia  of  Phillips,  part  of  Roemer's  Polyjerea  and  part  of 

Pomel's  Dichojerea.    The  first  species  which  he  lists  under  Doryderma  is 

Polyjerea  dickotoma  Roemer  from  the  Mucronatenkreide  of  Ahlten  (1878, 

p.  131,  PI.  VII,  figs.  1,  a,  b,  c,  d,  e).    Here,  too,  he  includes  the  forms 

identified  by  Quenstedt  as  Polyjerea  dickolonw  Roemer  (' Petrefacten- 

kunde,'  V,   1878,  p.  423,  PI.  cxxxv,  figs.   10,  11),  forms  which  came 

from  the  lower  Turonian,  the  Middle  Planer  (Cuvierikreide) ,  of  Wind- 

miihlenberg,  near  Sal^itter,  Hanover. 

For  Roemer's  species  as  revised  by  Zittel,  Hinde  in  1883  ("Cata- 
logue of  Fossil  Sponges,"  p.  49)  proposed  the  name  Doryderma  roemeri 
for  the  following  reason.  Miss  Benett  in  her  'Catalogue  of  the  Fossils  of 
Wilts'  had  named  and  figured  a  sponge  from  the  Upper  Greensand  of 
Warminster,  Wiltshire,  as  Polypotkeda  dickotoma  (1831,  p.  9,  Pl.xiii). 
Hinde  found  that  this  species  belonged  to  Zittel's  genus  Doryderma,  for 
which  reason  Miss  Benett's  usage  of  dichotoma  claimed  priority.  Thus  it 
was  necessary  to  assign  a  new  name  to  the  German  species  described  by 
Roemer  and  consequently  Hinde  proposed  the  specific  designation 
roemeri  in  memory  of  the  discoverer  of  the  species. 
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.  ffinde'B  holotype  was  a  fragmentary  specimen  from  a  chalk  flint 
■  BjJpJjofted  to  have  come  from  the  Upper  Chalk  of  WUtshire  (protograph, 
'.'1S^3,  PI.  viii,  figs.  3,  3a;  two  spicules  from  Ahlten,  Hanover,  aim 
illustrated,  Fl.  viii,  fig.  3b).  Hinde,  for  what  reason  be  does  not  state, 
includes  under  his  species  Parkinson's  material  which  was  figured  in  the 
'Organic  Remains'  (1808,  II,  PI.  vii,  figs.  7,  12)  and  described  as  a 
"  ramose  alcyonite  from  Berkshire  "  (loc.  cit.,  p.  91) .  Although  Quenstedt 
{'  Petrefaetenkunde, '  V,  1878,  p.  400)  states  that  Mantell  was  referring 
to  Parkinson's  species  when  he  gave  the  name  Spongia  ratnosa,  Hinde 
does  not  consider  this  to  lie  the  case  (18S3,  p.  49).  Since  he  had  Man- 
tell's  types  and  presumably  those  of  Parkinson,  we  must,  until  better 
information  is  available,  accept  Hinde's  synonymy.  He  considers  that 
F.  A.  Roemer's  Polyjerea  dichotoma  (1864,  p.  36,  PI.  xiv,  fig.  1),  de- 
scribed from  the  Cuvierikreide  of  Salzgitter,  the  Quadrat enkreide  of 
Wahrenberge  near  Biewende,  in  the  Kohlerholz  near  Ilsenburg,  and 
from  the  Mucronatenkreide  of  Ahlten,  is  the  same  as  Parkinson's 
"  ramose  alcyonite,"  although  Roemer  himself  had  given  no  Buch  synony- 
mical  reference.  Parkinson's  figures  and  description  certainly  do  not 
seem  to  warrant  Hinde's  procedure  but,  if  he  had  the  types,  as  we  may 
with  considerable  certainty  assume,  and  since  be  had  specimens  of 
Roemer's  species  presented  by  Zittel  to  the  British  Museum,  then  we 
may  assume  that  he  was  justified  in  putting  Parkinson's  and  Roemer'a 
species  in  the  same  synonymy. 

Schrammen,  in  bis  Monograph,  separates  from  Zittel's  Doryderma 
two  subgenera,  Brochodora  and  Homalodora,  the  former  characteriied 
by  a  coarsely  porous  skeleton  and  a  surface  covered  with  large,  skeletal, 
net -like  meshes  lying  one  on  top  of  the  other  and  serving  as  ostia,  while 
Homalodora  is  characterized  by  a  dense  skeleton  and  a  smooth,  fine- 
meshed  surface,  with  irregularly  spaced,  round  ostia  (1910-1912,  pp. 
58,  59).  In  the  subgenus  Brochodora  Schrammen  places  Doryderma 
roemeri  Hinde.  Without  giving  any  explanation,  he  includes  in  bis 
synonymy  of  the  species  the  forms  identified  by  Wollemaun  from  the 
Senonian  of  Gr.  and  Kl.  Biewende,  Braunschweig,  as  Doryderma  r 
Mantell  (Wollemann,  1900,  p.  5).  It  n^ay  be  stated  that  e 
placed  this  species  in  his  synonymy  in  accordance  with  the  description 
given  by  him  for  the  subgenus  Brochodora,  for  Wollemaou  distinctly 
calls  attention  to  the  fact  that  it  is  the  meshes  of  the  net-work  which 
serve  as  ostia  and  this  characteristic  is  diagnostic  of  BroeJtodora,  while 
the  true  Doryderma  ramosa  Mantell  has  well-developed  ostia  and  is, 
therefore,  placed  in  the  sut^enus  Homalodora. 
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Schnunmen  has  added  to  the  localities  from  which  this  species  was 
ab^ady  known  Nettlingen,  Halberstadt,  Misburg,  Oberg,  and  Aden- 
stedt.  The  specimen  which  he  figured  is  from  the  Quadratenkreide  of 
Oberg  {loc.  eit.,  PI,  xviii,  fig.  5,  text  plate  ii,  fig.  1).  Since  Schram- 
men  revised  and  further  described  and  illustrated  the  species,  the 
specimens  from  Germany  which  he  used  are  plesiotypes. 

18181.  TlweoalphonU  torgori  Schrammen  (p.  83).  Cottpb 
This  species  was  described  by  Schrammen  in  1910  from  the  Sea- 

phites  Planer  of  Halberstadt  and  Nettlingeu,  from  which  localities  he 
had  examined  twenty  specimens.  Since  he  published  no  figures  of  the 
species  and  designated  no  holotype,  all  of  the  specimens  are  cotypes. 

18182.  JwM  quwutedU  von  Zittel  (p.  89).  Plesiottpeb 
This  species  was  described  by  Goldfuss  (1833,  p.  221,  PI.  lxv,  fig. 

14)  as  Siphonia  ficus  from  the  '  Quadersandstein  of  Quedlinbui^, 
Saxony.  Roemer  in  1864  (p.  27)  simply  lists  the  species  with  a  brief 
description  but  does  not  note  occurrences.  Quenstedt  (1878)  records  it 
from  the  Planer  of  Quedlinburg  and  states  that  it  had  been  described  by 
Parkinson  (1808,  p.  95,  PI.  ix,  fig.  4)  as  Alcyonium  ficua  from  the  Chalk 
of  Wiltshire.  Parkinson  quite  rightly  takes  no  credit  for  proposing  the 
name  but  ascribes  it  to  Linnteus.  It  is  to  be  noted  that  Linneeus  (1792, 
Systema  Natune,  I,  pars  VI,  p.  3813)  used  the  name  Alcyonium  ficus 
only  for  living  forms;  Mantell  was  the  first  to  identify  a  fossil  sponge 
under  the  Linnean  name.  In  1821  Lamouroux  (p.  79,  PI.  lxxviii, 
fig.  3)  described  the  genus  Jerea  with  J.  pyriformis  as  the  genoholotype. 
It  is  to  this  genus  that  Zittel  ('Studien,'  1878,  II,  p.  145)  ascribes 
Quenstedt's  species  Siphonia  ficua  and,  at  the  same  time,  he  changes  the 
specific  name  to  queneledH  without  stating  his  reasons.  Schrammen, 
however,  explains  this  apparent  error  in  the  recognition  of  priority 
(1910,  p.  90).  Schranmien  considers  that  Siphonia  ficua  Goldfuss  and 
Siphonia  ficua  Quenstedt  are  the  same  because  he  feels  that  there  is  the 
highest  probabihty  that  the  type  specimens  came  from  the  same  horizon 
— indeed,  both  were  described  from  the  Turoniaa  of  Quedlinburg — 
and,  furthermore,  the  descriptions  of  the  two  species  are  closely  parallel. 
There  is  also  no  doubt  that  Siphonia  ficua  Quenstedt  is  synonymous  with 
Jerea  quenstedti  Zittel.  Zittel,  however,  held  that  the  Siphonia  of  Gold- 
fuss and  of  Quenstedt  belonged  to  separate  genera,  and  left  Siphonia 
ficua  Goldfuss  under  that  name  (Zittel,  1878,  p.  143)  as  a  representative 
species  of  Siphonia  but  he  gave  a  new  name  to  Quenstedt's  Siphonia 
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ficun.  Now,  if,  aH  Schrainmcn  thinks  to  be  tlie  cftse,  there  is  no  difference 
liclwccii  Sijthonia  Jicua  Ooldfuss  and  Siphonia  fieua  Quenstedt,  then, 
by  tho  liiws  of  priority,  Ooldfutw'  name  would  have  priority  and  Zittel's 
would  iiavc  to  Iw  dropped  from  the  literature.  The  reason  that  Schrani- 
nicn  doeH  not  recognize  Goldfuss'  apparent  claim  to  priority  is  that  the 
locality  Riven  )>y  OoldfuBs  is  indefinite  and  the  figure  is  too  schematic  to 
Ik-  perfectly  certain  of  the  identity  of  the  species. 

In  1841  Koenier  (1841,  p.  4)  noted  the  occurrence  of  Sij^umia 
JicuH  <ioldfuH3  from  SudmerberR,  near  Ooslar,  Hanover,  but  Schrammeii 
KtutcH  that  it  in  apparent  from  the  description  that  Roemer  had  another 
species  in  mind. 

Hclirummen  also  points  out  that  Griepenkerl  ifi  wrong  in  his  identi- 
firation  of  material  from  the  Quadratenkreide  of  Glentorf,  Bratuuchweig, 
as  Siphonia  ficus  Goldfuss,  for  the  paragaater  in  the  Griepenkerl  speci- 
nicii  is  not  deeply  sunk  but  only  as  deep  as,  or  a  little  less  deep  than, 
broad. 

Hindc  (1883,  p.  65)  has  described  and  figured  (PI.  xni,  figs.  3,  3a), 
s|K>cinu>ns  from  the  Grey  Chalk  (Cenomanian)  near  Dover,  which  be 
culls  Siphonia  ficus  Goldfuss.  Hinde,  accepting  Zittel's  revisioii,  list« 
Jrrea  i/ucuitUdU  Zittel  (p.  71)  as  distinct  from  the  species  just  mentioaed 
litit,  if  we  accept  Schratnmen's  revision,  the  two  will  appear  in  the  same 
symnyniy. 

Pofta  (1884,  p.  34)  lists  Siphonia  Jicua  Goldfuss  from  the  Malnits 
Intl.i  of  Ix'iieschitz  ami  from  the  Korytzan  beds  of  Bilin  in  Bohemia. 
Tlu'se  occurrences  arc  also  to  Itc  included  under  Jerea  quenstedti  Zittel. 

In  HK)!  Schrammen  described  a  new  genus,  Pachycalymma,  with  the 
gt^noholotyiw  and  sole  species  P.  subglobosa  (pp.  9, 10,  PI.  i,  fig.  1,  PI.  lu,  fig. 
1 ,  PI.  IV,  fig.4).  .\fter  studying  better  material,  Schrammen,  at  the  time<rf 
publication  of  hi^  Tklonograph,  came  to  the  conclusion  that  this  species 
was  ill  lealitv  a  Jtrra  quetiiftcdii  and  represented  simply  young  individuals 
in  which  the  epitheca  (Deckschicht)  was  especially  well  preserved.  His 
foimer  genus.  /'(irAj/niff/iNiNo.  is  therefore  a  tiomen  nudum.  From  the 
ijiiadratcnkicide  of  Glxrg.  Schrammen  figured  four  specimens  and  some 
spicules  (U*IO,  PI,  II.  tigs,  1-4.  text  plate  iv.  fig.  2), 

ISlS^t,     pMthrcothon  ligantaum  '.Roemeri  ip.  130V  PLBaioTrrB 

This  s(ux'ies  was  dew-rilieii  by  Roemer  in  1864  as  Cupvlotponffia 
(jiVofifio  I  p.  Til.  PI.  xvin.fig.  1^  from  the  Quadratenkreide  of  Suderode. 
Zittfl  in  1S7S  rStudion."  II.  p.  1321  erected  the  genus  CaTterella  to 
include  imris  of  Jtrftj  of  Roemer  and  Gumbel  and  und«-  this  he  included 
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Jerea  sptculiyera  of  Roemer,  which  had  been  described  by  that  author  in 
1864  (p.  34,  PI,  XII,  fig.  6)  from  the  Cuvierikreide  of  Windmuhlenberg 
near  Saltzgitter.  Schrammen  includes  in  his  synonymy  the  species 
des^nated  under  the  Zittel  revision  as  Carterella  spiculigera  (1910,  p. 
130)  but,  since  this  was  Roemer's  Jerea  spiculigera,  then  Schrammen 
should  include  this  also  in  his  synonymy.  Hinde  (1883,  p.  55)  notes  the 
presence  in  the  British  Museum  of  spicules  of  Carterella  spiculigera 
(Roemer)  from  the  Zittel  Collection  from  Ahlten,  Hanover.  This  is 
also  included  in  the  synonymy  given  by  Schrammen  for  Pachycotkon 
giganleum.  Schrammen  does  not  make  clear  in  his  Monograph  why  he 
includes  these  species  in  his  synonymy,  but  in  1901,  when  he  described 
the  genus  Pachycotkon,  he  made  his  genoholotype  giganteum.'  At  that 
time,  however,  he  made  the  mistake  of  ascribing  the  species  to  himself, 
but  this  error  he  rectified  in  1910.  He  calls  attention  in  1901  to  the  fact 
that  Zittel  had  placed  Roemer's  Cupidospongia  gigantea  under  Selis- 
eothon  (1878,  'Studien,'  II,  p.  118)  without,  however,  having  seen  the 
types  in  the  Roemer  Museum.  Yet,  in  1910,  Schrammen  fails  to  include 
in-  hifi  synonymy  Seliscolhon  giganteum  (Roemer)  emend  Zittel,  as  he 
should  have  done.  Carterella  spiculigera  Zittel  is  only  a  stem  of  Pachy- 
cotkon gigarUeum  (1910,  p.  130). 

In  1890  Po<!ta  described  a  new  species  Isoraphinia  simplidssima 
from  the  Cuvieri  Planer  of  Paderborn,  Westphalia  (1890,  p.  229),  a 
species  which  Schrammen  includes  in  his  synonymy  of  Pachycotkon 
giganteum  without  stating  his  reasons.  The  figures  given  by  Po6ta  are 
very  poor  {loc.  cit.,  PI.  vi,  figs,  la,  b). 

This  species  ranges  from  the  Scaphites  Planer  through  the  Mucro- 
natenkroide  and  occurs  at  Halberstadt,  Nettlingen,  Misburg,  and  Oberg, 
besides  the  localities  already  mentioned.  The  specimen  figured  by 
Schrammen  is  from  the  Quadratenkreide  of  Oberg  (PI.  xvii,  fig,  6). 

18184.     Lttlostncoita  aloroooldes  (Mantell)  (p.  2S4). 

In  1808  Parkinson  ('Oi^anic  Remains,'  II,  PI.  x,  fig.  12)  figured, 
without  naming,  "an  alcyonite  found  in  the  chalk-pits  of  Wiltshire," 
and  he  gave  a  brief  and  insufficient  description  of  the  specimen  on  p. 
213.  Mantell,  in  1822  ('Fossils  of  the  South  Downs,'  p.  176),  gave  the 
name  Ventriculiles  alcyoruyides  to  this  species.  He  notes  that  it  is 
"rare  in  Sussex,  but  common  in  a  contracted  state  at  Heytesburj', 
Wiltshire"  (p.  176);   it  occurs  in  the  Upper  Chalk  at  Lewes.    Roemer 

■Through  mo  error  in  proof  nadiELi  thii  appears  ai  trtpaiUfnum  in  1001  {Neue  KioelBchwImma, 
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(1841,  p.  9,  F1.  IV,  fig.  2)  revised  Phillips'  species  Spoftffia  cn^osa, 
described  from  the  Chalk  of  Yorkshire  (1S29,  p.  118),  and  placed  it 
under  Schwei^er's  genus  Scyphia,  recording  it  from  the  Pl&ner  of  Goslar 
and  Oppeln:  this  species  is  included  by  Schrammen  in  his  synonymy  of 
Leiostracosia  alcyonmdes. 

Ferdinand  Roemer  (1870,  p.  309,  PI.  xxx,  figs.  7,  8)  identified 
certain  specimens  from  Oppeln,  Silesia,  and  from  Schonau  near  Tepliti, 
Bohemia,  as  A.  Roemer's  Scyphia  angmUUa,  which  he  placed  under  the 
genus  CyliTidrosponyia.  As  Hinde  first  pointed  out  (1883,  p.  114),  this 
species  is  not  the  same  as  the  one  originally  called  Scyphia  angudala  by 
F.  A,  Roemer  (1841,  p.  8,  PI.  iii,  fig.  5)  and  now  known  as  Laoatracosia 
arigustata  (q.  v.)  but  really  belongs  under  Mantell's  B[>ecie8  alcyonoidet. 
Leonhard  (1897,  p.  31),  while  stating  that  Ventriculites  anguataiua,  s.  atr. 
is  V.  alcyofwides  Mantel!  according  to  Hinde,  does  not  accept  the  Hinde 
revision  nor  does  he  allow  the  priority  of  species  name  to  go  to  M&nt«ll, 
but  prefers  to  retain  F.  Roemer's  1870  designation,  bo  that  he  speaks  of 
Veritriculiles  an^u^lalus  A.  Roemer  when  referring  to  the  species  called 
by  Hinde  V.  alcyorwides  Mantell,  and  he  used  Quenstedt'e  term  V. 
angustatus  distortua  for  the  form  called  by  A.  Roemer  in  1841  (p.  8) 
Scyphia  anguatala.  The  specific  name  angustaia  undoubtedly  must  be 
retained  for  the  sponge  described  in  1841  and  Quenstedt  (1877,  p.  44). 
therefore,  was  unjustified  in  erecting  a  new  name  for  the  1841  species, 
and  in  retaining  the  original  1841  designation  for  the  1870  species  of 
Roemer.  Other  authors,  with  the  exception  of  Leonhard,  have  not  fol- 
lowed Quenstedt  in  this. 

Schrammen  has  made  a  final  generic  revision,  placing  both  angusttUa 
and  akyonoides  under  his  new  genus  Leiostracosia.  He  records  L. 
alcyonoides  from  the  Scaphites  Planer  and  the  Cuvieri  Planer,  from 
Oppeln,  Domten,  and  Grosse  Hecre,  but  has  not  mentioned  its  occur- 
rence in  the  Lamarcki  Planer  of  Halberstadt  so  that  the  specimen  in  the 
Collection  is  not  a  type. 

18185.     PlocoBcyphla  roem«ri  Leonhard  (p.  300).  Pt^Momm 

In  1844  Reuss  (p.  173)  described  the  species  Scyphia  labyrinihica 
from  the  Planerkalk  of  Bohemia.  In  his  work  of  the  following  year, 
'Die  V erst einenin gen  der  Bohmischen  Kreideformation '  (1845,  p.  77, 
PI.  xviii,  fi^.  10)  he  erected  the  genus  PIoco«q/pAra  with  this  species  as 
genoholotype.  F.  Roemer  (1870,  p.  309,  PI.  xxxiii,  figs.  7,  8)  gives 
this  species  from  the  Turon  Planer  of  Oppeln.  In  1877  Quenstedt  (p. 
485,  PI.  cxxxviii,  figs.   12,   13)  placed  Ro^ner's  species  under  tiw 
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genus  Gyrispongia,  but  this  generic  revision  has  not  been  recognized  by 
authors.  In  1897  Leonhard  {1897,  p.  35)  pointed  out  that  Roeraer  had 
made  a  mistake  in  identifying  specimens  from  Oppeln  with  Ptocoscypkia 
labyrintkica  Reusa  from  Bohemia,  a  mistake  due  to  the  fact  that  Roemer 
had  only  crushed  and  incomplete  specimens.  Because  of  the  mistaken 
identification,  Leonhard  proposed  the  new  specific  name  Plocoscypkia 
roemeri  for  Roemer's  P.  labyrirUhica. 

Schrammen  (1910,  p.  300)  records  this  species  from  Nettlingen, 
Oppeln,  and  Halberstadt,  at  all  of  which  localities  it  occurs  in  the 
Scaphites  Planer. 

18186.     PImUkui  olathrfttui  (Roemer)  (p.  308).  PL&eioTTFBs 

This  was  originally  described  as  Dendrospongia  clathrata  by  Roemer 
(1864,  p.  20,  PI.  VIII,  fig,  5)  from  the  Cuvieri  beds  of  Windmiihlenberg 
near  Salzgitter.  Schrammen  records  it  from  the  Scaphites  beds  of 
Nettlingen  and  Halberstadt. 

SpsaBB  FROM  Oppbln,  Silesia 
1SI87.     Phjmat^a  Intumeuans  (Roemer)  (p.  73).  Hou<KOTrPB 

This  specimen  is  from  the  collection  purchased  by  the  Museum  from 
Schrammen  in  1903.  Nowhere  in  print  does  he  refer  to  the  occurrence 
of  this  species  at  Oppeln,  although  he  records  its  presence  io  the  Scaphites 
Planer  of  Heere,  Salder,  Nettlingen,  and  Halberstadt.  It  is  quite  likely 
that  he  had  failed  to  take  note  of  the  occurrence  at  Oppeln  before  he 
sent  away  the  specimens  in  1903,  so  that  when  he  published  his  Mono- 
graph this  locality  was  not  listed.    The  specimen  is  thus  a  homceotypc. 

18188.     ThrcoBiphoiila  nobUiB  (Roemer)  (p.  84).  FLEaiorrPEB 

This  species  were  described  by  Roemer  (1864,  p.  37,  PI.  xv,  fig, 
1)  as  Limnorea  nohilis  and  is  reported  by  him  from  the  Cuvieri  beds  of 
Immenrode,  Haverlah,  and  Tmmenstedt,  and  from  the  Quadratenkreide 
of  Suderode.  At  the  same  time  Roemer  described  another  species,  from 
the  same  localities  and  horizons,  as  Tremospongia  grandis  (1864,  p.  40, 
PI.  XV,  fig.  3).  Zittel  (1878,  p.  148,  PI.  x,  fig.  3)  described  the  genus 
Thtcosiphonia,  under  which  he  included  Lymnorea,  pars,  and  Tremo- 
spongia.  Schrammen  has  gone  even  further  in  regard  to  Tremospongia 
grandis,  not  only  accepting  Zittel's  generic  revision,  but  placing  the 
species  under  Tkeamphonia  Tiobilis,  the  two  being  beyond  doubt  identi- 
cal (Schrammen  19036,  p.  21).  Schrammen  gives  as  the  reason  for 
Roemer  having  made  two  distinct  spcies  the  fact  that  in  one  case  he 
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was  dealing  with  a  form  with  a  very  deep  "Scheitel,"  in  the  other  case 
with  one  the  "Scheitel"  of  which  had  been  truncated;  but  such  differ- 
ences are  often  observed  in  the  same  species  and  should  not  be  made  the 
basis  for  separation  into  distinct  species,  according  to  SchrammeD. 
This  species  is  recorded  by  Schrammen  from  the  Cuvieri  Planer  of 
Salder  and  Oppeln  and  he  calls  attention  to  the  fact  that  Senoni&n  bedi 
with  sponges  are  not  developed  at  Suderode  and  that,  therefore,  the 
examples  recorded  by  Roemcr  must  have  come  from  the  Cuvieri  beds 
at  that  locality  (1910.  p.  85). 

18IS9.     ScrtMlU  torebraU  (Phulips)  (p.  150).  Pubiottfh 

This  species  was  named  and  figured  by  PhiUipe  in  1829  (p.  118, 
PI.  1,  fig.  10)  as  Spongia  lerebrata  from  the  White  Chalk  of  Danes'  Dike, 
Yorkshire.  The  first  description  of  the  species  was  given  by  Hinde,  who 
described  a  single  specimen  in  thv  British  Museum  from  the  Upper  Chalk 
of  Plamborough  ('Catalogue,'  1883,  p.  45).  This  is  three  times  as  large 
as  the  specimen  indicated  in  Phillips'  illustration,  for  which  reason 
Hinde  thinks  that  Phillips  must  have  made  his  drawing  at  one-third  the 
natural  scale. 

Reuss  in  his  '  Geognostischc  Skizzen  aus  Bdhmen,'  II,  described  the 
species  Cnemidium  pertusum  (1844,  p.  299)  from  the  Lower  Pl&aerkalk 
of  Schillinge  near  BIlin,  Bohemia.  In  the  following  year  he  again  de- 
scribed the  species  giving  many  figures  of  it  (1845-1846,  p.  71,  PI.  xvi, 
figs,  7,  8,  11-14).  A.  Roemer  gave  a  brief  description  and  poorfigureof 
a  form  which  he  called  Jerea  turbinata  from  the  Mucronatenkreide  of 
Ahlten  (1864,  p.  32,  PI.  xii,  fig.  1).  All  of  these  species,  together  with 
Spongia  lerebrata  Phillips,  Zittel  placed  in  his  new  genus  Scytaiia  (1878, 
p.  128) ,  figuring  the  skeletal  elements  of  Scylalia  (urfcinata  (Roemer)  (PI.  v, 
fig.  3).  Schrammen,  in  his  synonymy,  not  only  accepts  the  Zittel  generic 
revision  but  includes  all  of  the  species  just  discussed  under  Scytaiia 
lerebrata.  He  admits  that  there  is  an  element  of  doubt  in  referring  to 
Cnemidium  pertusum  Reuss  and  ScyUilia  pertusa  (Reuss)  of  authors  as  a 
synonym  of  Scytaiia  lerebrata  (Phillips),  for  he  had  not  examined  any  of 
the  Bohemian  material  and  was  dependent  solely  upon  descriptions  and 
figures.  His  reason  for  making  S.  pertusa  a  synonym  of  S.  lerebrata  seems 
1o  be  insufficient;  it  is  because  he  has  found  in  the  Cuvieri  Planer 
aroun<l  Oppeln  not  only  specimens  which  are  indistinguishable  from  the 
typical  S.  lerebrata  but  also  specimens  like  those  figured  and  described 
by  Po6ta  and  described  by  Zahilka  as  S.  pertusa  (Reuss).  These  speci- 
mens differ  from  S.  lerebrata  only  in  the  possession  on  the  basal  portion 
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of  elevations  with  knobby  and  lobular  excrescences  and  proliferations. 
Schrammen  regards  such  structures  as  probably  only  peculiarities  of 
growth.  This  may  be  so,  but  in  external  form  the  specimens  figured  by 
Reuas  (1845-1846,  PI.  xvr,  figs.  7,  8,  11-14)  are  in  no  way  related  to  S. 
lerebrata  (Phillips),  though  similar  in  many  respects  to  S.  turlnnala 
(Roemer).  The  illustrations  of  Cnemidium  pertuaum  Reuss  show  either 
cylindrical  or  inverted  top-shaped  individuals,  while  the  only  one  which 
has  the  stem  partially  shown  displays  the  very  abrupt  contraction  char- 
acteristic of  Roemer's  S.  turlnnala.  It  would  perhaps  be  justifiable  to  ' 
make  Cnemidium  pertusum  Reuss  and  all  later  references  to  this  species 
Bynoayras  of  Scylaliaturbinata  (Roetnet),  hat  certainly  the  illustrations 
and  descriptions  available  (including  all  protologs  and  protographs) 
do  not  justify  the  inclusion  of  C.  perlusum  under  S.  Urebrala  Phillips. 
According  to  Schrammen,  the  following  species  (to  which  I  have  added 
those  listed  by  FriC  and  Pomel,  since  they  were  merely  references  based 
on  the  literature)  are  questionably  included  by  Schrammen  under  S. 
lerebrata;  I  would  be  inclined  not  to  consider  them  even  provisional 
synonyms, 

1845-46,  Cnemidium  pertutum  R«uss 
1869,  Cnemidium  pertutum  Fri£ 
1872,  Calpia  pertuaa  Pomel 
1878,  Sq/talia  pertuw  Zittel 
1885,  Scytalia  pertuga  Pirfta 
1SS6,  Sej/talia  pertuta  Zahilka^ 

Similarly,  if  we  accept  the  Schrammen  revision,  all  identifications 
referring  to  A.  Roemer's  Jerea  turlnnala  are  likewise  to  be  included  in 
the  synonymy  of  Scytalia  terebrala.    Thus: 

1864,  Jerea  lurbtnuto  Reamer 
1878,  Scytalia  turbinata  Zittei 
1889,  Scytalia  (urWnota  Griepenkerl 

It  seems  to  me,  however,  that  Schrammen  is  not  justified  in  con- 
sidering Scytalia  turbinata  (Roemer)  as  a  synonym  of  S.  terebrala 
(Phillips).  The  data  which  he  had  at  hand  were  Phillips'  illustration  of 
Spongia  lerebrata,  Hinde's  description  of  a  specimen  which  he  thinks 
must  represent  Phillips'  species,  Roemer's  type  of  Scytalia  turbtTiala, 
and  the  description  and  illustrations  of  specimens  identified  by  Griepen- 
kerl from  the  Upper  Quadratenkreide  of  Glentorf,  Braunschweig 
(Griepenkerl,  1888-1889,  p.  18,  PI.  ii,  figs.  4a,  b).  There  is  no  reason 
to  doubt  that  Griepenkerl's  identification  was  correct,  for  his  illustrations 
show  forms  in  all  outward  respects  similar  to  that  figured  by  Roemer 
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(1864,  p.  32,  PI.  XII,  fig.  1).  There  is  in  my  mind,  however,  great  doubt 
as  to  the  identity  of  S.  terebrata  and  S.  turbinata,  for  the  protograph  of  the 
first  species  shows  a  sponge  which  is  decidedly  tapering  and  neither 
"club-shaped"  nor  "cylindrical,"  as  given  by  Schranuneii  in  his  descrip- 
tion, while  S.  turbinala  is  thick  and  perfectly  cylindrical,  contrsctini; 
abruptly  into  a  comparatively  slender  cylindrical  stem  with  a  diameter 
only  one-third  as  great  as  that  of  the  upper  portion.  The  description  erf 
S.  terebrata  given  by  Hinde  is,  in  part,  as  follows: 

Sponge  maaaive,  subcylindrical,  with  a  flattened  conical  mimmit.  The  lown 
portion  of  the  body  contracts  to  a  cyhndrical  stem.  The  lateral  nurface  eairici 
numerous  concentric,  slight,  subangular  ridgea  and  nhaUow  open  furrows.  The 
only  specimen  in  the  collection  is  220  mm.  in  length  by  87  mm.  in  grcftUet  widtli. 
(Hinde,  1883,  p.  45). 

This  description  seems  not  to  preclude  entirely  such  a  form  as  <S. 
turbinata  (Roemer),  but  Phillips'  figure  shows  a  tapering  sponge  gradu- 
ally narrowing  to  a  stem,  while  Roemer's  illustration  is  of  a  form  which 
was  constricted  abruptly.  It  is,  of  course,  possible  that  the  differences 
in  form  are  of  no  significance  and  that  all  gradations  between  the  taper- 
ing and  cylindrical  forms  have  been  observed,  for  Schrammen  in  his 
description  of  S.  terebrata  says:  "thick  club-,  top-,  or  thick  cylinder- 
shaped."  Yet,  since  neither  Phillips,  Hinde,  nor  any  later  author, 
Schrammen  included,  has  figured  the  skeletal  elements  of  S.  ler^trata, 
identifications  must  be  made  by  such  characteristics  as  form,  size,  and 
the  measurements  of  various  parts  of  the  sponge.  For  these  reasons,  it 
seems  to  me  that  there  is  at  least  a  strong  element  of  doubt  as  to  the 
wisdom  of  including  S.  turbinata  (Roemer)  iand  authors  in  the  synoojrmy 
of  iS.  terebrata  Phillips. 

If  it  should  be  true  that  S.  terebrata  and  5.  turbinata  are  distinct  this 
would  account  foi-  the  great  dissimilarity  observable  in  the  specimens 
labelled  by  Schrammen  S.  terebrata.  A  specimen  from  Oppeln,  thus 
identified,  has  the  characteristics  of  S.  turbinata  as  figured  and  described 
by  Roemer  and  as  amplifie<]  by  further  description  and  illustrations  by 
Griepenkerl.  On  the  other  hand,  a  specimen  from  Heere,  identified  by 
Schrammen  as  .S".  terebrata,  fits  in  perfectly  with  the  illustration  of  that 
species  given  by  Phillips.  Along  with  this  specimen,  however,  is  a  second 
one  which  in  form  is  very  unlike  the  tapering,  slender  sponge  figured  by 
Phillips  but  is  quite  like  .S.  turbinata.  Thesr  two  specimens  had  only  one 
label  and  that  bore  the  name  S.  terebrata  (Phillips).  In  the  higher  hori- 
zon of  the  Quadratenkreide  this  same  diversity  of  shape  is  seen  in  sped- 
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mens  collected  from  Misburg,  but  whether  or  not  Schrammen  is  wholly 
justified  io  considering  all  of  these  forms  as  belonging  to  one  species  is 
by  no  means  certain. 

18190.  Lsptophragnu  ^utlnatum  (Quenstedt)  (p.  236).  Topottpe 
Quenstedt  described  this  species  as  Scypkia  glutinala  (1878,  p.  465, 

PI.  cxxxvii,  figs.  9-12)  from  the  PMner  of  Oppeln.  Leonhard  placed 
it  under  the  genus  Leptophragma  (1897,  p.  34),  includinR  as  a  synonym 
the  skeletal  stracture  figured  by  F.  Roeraer  in  1870  and  called  Cribro- 
spongia  fragilis  (1870,  p.  304,  PI.  xxxi,  figs.  2a,  2b}.  Schrammen  does 
not  agree  with  Leonhard  in  this,  as  may  be  seen  by  consulting  the  notes 
on  CaUodidyon  fragile  below  (No.  18195).  Schrammen  (1910,  p.  236) 
accepts  Leonbard's  general  revision  of  the  species,  however,  but  states 
that  he  has  searched  for  the  species  in  vain  in  the  northwest  Germany 
equivalents  of  the  Oppeln  beds. 

18191.  Ventriculitw  rftdlfttiu  (Mantell)  (p.  265).  Plesiottpb 
This  species  was  figured  and  described  by  Mantell  in  his  'Geology 

of  Sussex'  (1822,  p.  168,  Pis.  x,  xi,  xii,  xiu,  xiv)  from  the  Upper 
Chalk  of  England.  Mantell  clearly  included  several  species  under  the 
one  name  and  this  has  led  to  great  confusion  in  the  literature.  In  1826 
Goldfuss  described  Scyphia  oeynkausi  from  the  green  chalk  of  Darup  in 
Westphalia  (1826,  p.  219,  PI.  lxv,  figs.  7a,  b).  At  the  end  of  the 
'Petrefacta  Germanis'  Goldfuss  put  some  corrections  and  additions, 
among  which  is  the  statement  that  Mantell's  species  Ventriculites 
radialus'is  a  synonym  of  Scyphia  oeynhausi  (p.  246) ,  a  statement  which  he 
incorporates  in  the  body  of  the  book  in  the  second  edition  (1862,  p.  204) 
where  he  gives  no  further  recognition  to  Mantell's  species.  Since  Gold- 
fuss considered  the  forms  which  he  described  to  be  the  same  species  as 
those  described  by  Mantell,  he  was  unwarranted  in  erecting  a  new 
specific  name  and  in  ignoring  Mantell's  claim  to  priority.  The  name 
proposed  by  Goldfuss  must  automatically  be  dropped  and  wherever 
later  authors  use  the  name  Scyphia  oeynhausi  it  must  be  changed  to 
Ventriculites  radiatus  Mantell.  This  applies  to  A.  Roemer's  'Kreidege- 
birge'  (1841,  p.  7)  and  von  Zittel's  'Studien,'  I  (1877,  p.  50).  To  be 
sure,  Zittel  has  placed  Scyphia  oeynhausi  Goldfuss  in  Mantell's  genus 
Ventriculites,  but  he  does  not  make  any  statment  about  the  position  of 
the  species.  A.  Roemer's  mistake  in  1841  is  plainly  due  to  his  acceptance 
of  the  statement  made  bj'  Goldfuss  in  r^ard  to  the  synonjinity  of 
Mantell's  species  with  Scypkia  oeynhausi^ 
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In  1829  Phillips  named  and  S^red,  though  he  did  not  describe,  ■ 
spw'ies  from  the  Chalk  of  Yorkshire  as  Spongia  eribrota  (1829,  p.  118, 
PI.  I,  fig.  7).  The  specimen  figured  is  evidently  the  stem  of  a  VetUri- 
culileH  radialus,  as  may  be  seen  by  comparison  with  the  itlustratioD)) 
given  by  Mantcll  (1S29,  p.  125  and  on  Pis.  xii  and  xtii).  Attention 
should  here  be  called  to  the  fact  that  A.  Roemer  (1841,  p.  9)  identified 
certain  sponges  from  the  Planer  of  Goslar  and  Oppeln  as  Scyphia 
cribrosa  Phillips  and  figured  one  of  these  (PI.  rv,  fig.  2).  The  Roemer 
form  is  obviously  different  from  that  figured  by  Phillips  and  has  been 
correctly  assigned  by  Schrammen  to  Mantell's  species  VetUricuiila 
alcyonoides,  revised  by  Schrammen  to  Leioslracosia  aUyimoidea  (q.  v.). 

D'Orbigny  (1852,  Terrains  CrdtAcfe,  p.  284)  erected  the  genui 
Retispongia  with  Scyphia  hoeningkausii  Goldfuss  as  the  genoholotsrpe. 
(The  spelling  hoeninghausii  is  incorrect;  it  should  heoeynhausi).  FVo- 
mentel  followed  D'Orbigny,  except  that  he  changed  the  generic  speUing 
to  fit  in  with  his  plan  of  nomenclature,  calling  the  genus  Reliacyphia,  but 
both  authors  considered  the  Mantell  species  as  distinct  and  called  it 
Oceltaria  radialus. 

A.  Roemer  in  his  '  Spongitarien  des  Norddeutschen  Kreide^tnrgea' 
(1864,  p.  15)  accepted  the  generic  revision  given  by  D'Orbigny  t<w 
Ventriculites  radialus  and  placed  it  under  D'Orbigny's  genus  Aelt- 
spongia,  figuring  a  specimen  from  Germany.  Roemer's  illustrati<Hi  is 
the  first  in  the  literature  which  may  be  considered  even  a  fair  representa- 
tion of  the  species.  Roemer  had  by  this  time  recognized  Mantell's 
claim  to  priority  and  included  in  his  synonymy  Scyphia  oeynhawi 
Goldfuss. 

F.  Roemer,  in  his  'Gcologie  von  Oberschlesien,'  accepted  the 
D'Orbigny  revision  and  cited  Relispongia  radiala  (Mantell)  from  Oppeln 
and  elsewhere. 

Schliiter  (1872,  p.  30)  considers  the  Goldfuss  species  distinct  from 
Mantell's,  since  in  the  former  {oeynkausi)  he  finds  evidence  of  elon- 
gated, oval,  radially  and  alternatiiigly  placed  postica,  and  longer  meshes 
(occasionally  an  inch  or  more  in  length),  whereas  in  V.  radialtu  Mantell 
the  inner  surface  is  covered  with  tubular  postica.  Schliiter  comes  to  no 
conclusion  as  to  the  position  of  the  genus  Relispongia.  He  has  found  the 
species  only  in  the  Mucronatcnkreide  of  Westphalia,  while  Hagenow 
thinks  that  he  has  found  it  also  in  Riigen.  .\rcording  to  Zeuschner,  it  is 
found  at  Monoga  near  Krakau ;  according  to  Piigiiard,  also  on  the  Island 
of  Moen.    Reuss  and  A.  Roemer  cite  this  specie.^  from  the  Planer,  but 
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this  may  be  Scyphia  sulcata,  which  species  A.  Roemer  (1841,  p.  10)  does 
not  refer  to  again  in  his  later  writings. 

According  to  Schliiter,  the  true  V.  radialus  is  found  only  in  the 
Senonian,  all  of  the  forms  from  lower  horizons  being  distinct. 

In  1833  S.  Woodward  figured,  but  did  not  describe,  from  the  Chalk 
of  Norfolk,  Ventricuiitea  infundibuliformis  (PI.  iv,  figs,  20,  21).  Hinde 
considers  this  a  distinct  species  from  V.  Tudiaiua  Mantell,  but  Schram- 
men  unites  the  two  and,  so  far  as  one  may  judge  from  figures  and  descrip- 
tions, he  is  justified  in  considering  the  Woodward  species  and  all  later 
references  to  it  &e  belonging  to  V.  radiatua  Mantell.  Hinde,  who  had 
examined  all  of  Mantell's  and  Smith's  types,  united  under  V.  infundibuii- 
formis  the  following  species  described  by  Smith :  V.  bicamplicatua,  V. 
latiplicatus,  V.  strialiis,  "V.  radialus  T.  Smith  {non  Mantell)."  Since 
Schrammen  has  included  the  V.  infundibuliformis  Woodward  of  Hinde 
in  his  synonymy  of  V.  radialus  Mantell,  then  all  of  Smith's  species  given 
in  the  Hinde  synonymy  are  to  be  included  in  the  synonymy  of  V.  radialus. 
After  studying  the  descriptions  and  figures  of  the  four  species  of  Smith's 
mentioned  by  Hinde,  I  am  convinced  that  Schrammen  followed  the  cor- 
rect course  in  including  these  species  under  V.  radialus.  The  variety 
V.  radialua  discus  described  by  Quenstedt  (1878,  PI.  cxxxvi,  fig. 
26)  and  based  upon  Mantell's  figure,  PI.  xiv,  in  'The  Geolc^y  of  Sussex' 
is  considered  by  Schrammen  a  typical  V.  radialus.  Since  the  revision 
made  by  Schrammen  has  placed  V.  slriatus  Smith  in  the  synonymy  of 
V.  radialus,  the  two  references  to  F.  atriaius  made  by  Wollemann  in  1901 
and  1902,  being  based  directly  upon  the  Smith  description,  are  likewise 
to  be  included  in  V.  radialus. 

In  regard  to  Scbrammen's  revision  of  Ventriculiles  radialus  it  may 
be  stated  that  bis  sjfnonymy  is  the  most  accurate  that  has  yet  appeared 
in  the  Uterature.  Yet  a  revision  based  upon  phylogenetic  development 
would  undoubtedly  lead  to  the  recognition  of  a  large  number  of  varieties 
and  mutations.  It  might  well  be  found  that  the  species  is  polyphyletic 
and  that  there  are  included  in  it  many  forms  which  are  end  members  of 
totally  unrelated  branches.  Schrammen  has  pointed  out  that  this  is 
one  of  the  best  known  and  long-lived  species  of  Cretaceous  Hexactinet- 
hda;  its  geological  range  is  from  the  Scaphiten-Turon  through  the 
Mucronaten-Senon.  Schrammen  has  also  called  attention  to  certain 
morphological  changes  observable  as  one  passes  from  the  lower  geological 
horizons  to  the  higher.  The  oldest  individuals,  those  occurring  in  the 
Scaphites  Planer,  are  the  smallest  and  have  the  thinnest  walls;  but  in 
the  Senonian  the  walls  become  twice  as  thick  or  even  thicker  and  there 
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is  a  corresponding  increase  in  size.  The  general  form  of  the  sponge 
shows  a  constant  type  of  variation  at  all  horizons,  the  common  shapes 
being  funnel-like,  discoidal  or  umbrella-shaped.  For  these  morpholfigical 
variants  Quenstedt  erected  varietal  names  and  Leonhard  adopted  the 
same  nomenclature;  but  Schrammen  quite  rightly  states  that  he  can- 
not follow  these  authors  in  this.  The  ostia  likewise  show  a  definite 
trend  in  development,  those  in  the  oldest  species  being  oval  but  those  in 
the  later  ones  displaying  a  marked  tendency  to  form  as  long  narrow  shtc. 
The  postica  similarly  change  from  circular  in  the  Turonian  to  more  or 
less  elongated  oval  in  the  Senonian,  although,  even  in  the  Quadrmten, 
forms  with  round  postica  arc  not  of  rare  occurrence.  These  various 
differences  in  morphological  characteristics  at  successive  horizons  have 
undoubtedly  given  rise  to  many  of  the  specific  names  that  have  been 
introduced  into  the  literature.  While  it  is  true  that  the  Veniriadila 
radiatu3,  as  now  used  by  authors,  does  beyond  doubt  contain  more  than 
one  species,  the  older  method  of  making  new  species  upon  single  mori^io- 
logical  characteristica  is  of  doubtful  value.  The  only  way  of  approach 
to  the  correct  revision  of  the  species  will  have  to  be  through  phyk>- 
genetic  studies  and  these  will  be  difficult  to  make  because  ontogenetic 
studies  are  almost  impossible  on  account  of  the  lack  of  preservation  in 
sponges  of  the  early  ontogenetic  stages.  Since  there  are  definite  and 
recognizable  morphological  changes  within  the  successive  horisons,  we 
have  here  an  illustration  of  Waagen's  mutations  and  a  mutational  name 
for  the  members  of  each  horizon  ought  to  be  applied.  Each  of  these 
mutations  shows  a  series  of  variations  in  the  Waagen  sense,  these  varia- 
tions being  of  the  same  kind  in  each  mutation.  Authors  have  pre- 
viously classed  together  the  corresponding  variations  of  each  mutation 
as  constituting  a  distinct  species,  thus  basing  their  classification  on  sin^ 
characteritiscs  which  have  evidently  appeared  through  parallelism  in 
development.  The  mutations  show  changes  in  form  in  the  ostia  and 
postica;  the  variations  show  changes  in  external  form. 

18192.  Vontriculltaa  decurrans  T.  Smith  (Not  m  SchrammeD  Monogra^}. 
This  si>ecies  was  described  by  Toulmin  Smith  from  the  Chalk  of 
England  (1848,  p.  215,  PI.  xiii,  fig.  8)  and  was  later  accepted  by  Hinde 
(1883,  p.  Ill)  who,  however,  included  under  it  V.  decurrens  var.  tenui- 
plicatus  of  T.  Smith  (1848,  p.  215,  PI.  xiii,  fig.  9}  and  also  V.  eavatu*, 
described  by  Smith  from  a  fragment  (1848,  p.  212,  PI.  xiii,  fig.  5). 
Hinde  considers  that  thi>4  species  is  probably  the  same  as  part  of  Man- 
tel's Ventricuhtes  radiatus  (1822,  PI.  xiii,  fig.  4)  and  also  a  part  of 
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Quenstedt's  V.  radiatua  (1878,  PI.  cxxxvi,  fig.  23).  In  1883,  but 
before  the  appearance  of  the  Hinde  'Catalogue,'  PoCta  published  his 
first  'Beitrage  zur  Kenntniss  der  Spongien  der  Bohmischen  Kreide- 
formation'  in  which  he  erected  the  variety  name  Ventriculites  radiatus 
Mantel]  rar.  svitcyliTidrica  for  that  portion  of  Mantell's  species  figured 
by  Quenstedt  (1883,  p.  33).  He  did  not  have  a  reference  to  Toulmin 
Smith's  contributions.  Hinde,  on  his  part,  makes  no  reference  to  PoCta's 
paper  but,  if  he  is  correct  in  considering  that  the  specimen  figured  by 
Quenstedt  as  V.  radialua  (1878,  PI.  cxxxvir,  fig.  23),  is  in  reality  the 
same  as  V.  decurrens  Smith,  the  latter  constituting  a  stricter  characteri- 
zation of  a  part  of  Mantell's  original  comprehensive  species  V,  radiatus, 
then  Poita's  varietal  name  s^cylindrica  has  no  standing. 

In  the  discussion  of  V.  radiatus  we  have  already  seen  that  Phillips' 
species,  Scypkia  cribrosa,  ia  to  be  considered  as  V.  radiatus.  Yet  Leonhard 
(1897,  p.  33)  placed  V.  cribrosus  (PhiUips)  as  used  by  Po<5ta  (1886, 
p.  34)  in  his  synonymy  of  V.  decurrens  Smith.  Now  Poita's  use  of  V. 
cribrosus  is  based  upon  the  original  figure  given  by  Phillips  in  1829,  PI. 
I,  fig.  7,  and  he  refers  also  to  Hinde's  V.  cribrosus  (Phillips).  Since 
Scypkia  cribrosa  Phillips  is  Ventriculites  radiatus  Mantell,  sens,  str., 
then  the  Ventriadites  cribrosus  (Phillips),  as  used  by  Hinde  1883,  Poita 
1886,  and  Leonhard  1897,  is  to  be  considered  Vejitriculites  radiatus 
(Phillips).  Thus,  Leonhard  includes  in  his  synonymy  of  V.  decurrens 
T.  Smith  two  references  to  V.  cribrosus  which  do  not  belong  there  and 
Poita  in  1886  includes  in  his  synonymy  of  V.  cribrosus  Phillips  the 
variety  V.  radiatus  var.  subcylindrica  Pofita,  which  is  based  upon  Quen- 
stedt's  figure  of  V.  radiatua  and  which  had  been  revised  to  V.  decurrens 
by  Hinde,  PoCta,  too,  therefore,  includes  references  of  two  distinct 
species  in  his  synonymy  of  V.  cribrosus. 

Schrammeu  does  not  refer  in  any  way  to  V.  decurrens  in  his  Mono- 
graph, yet  he  has  labelled  two  specimens  from  Oppeln  and  one  from 
Grosse  Heere  by  this  name.  He  apparently  overlooked  the  presence 
of  these  specimens  in  his  collection  and  consequently  did  not  describe 
the  species  in  his  book.  The  specimens  have  undoubtedly  been  correctly 
identified  by  Schrammen,  for  they  agree  with  Smith's  description  and 
figure  of  this  species. 

An  examination  of  all  the  original  descriptions  and  figures  of  all  the 
species  involved  in  the  present  discussion  has  led  me  to  the  following  con- 
clusions. 

Mantell  in  his  description  and  figures  of  Ventriculites  radiatus 
included  at  least  two  species:  V.  radiatus,  sens,  str.,  and  V.  decurrens  T. 
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Smith.  Hinde  h&d  access  to  the  types  of  both  Smith  and  Mantell  and 
we  may  accept  his  restrictions  and  fuller  definitions  of  the  specio. 
The  particularly  distinguishing  characteristic  of  V.  radiatus  is  the 
appearance  on  the  outer  surface  of  elongated,  oval  ostia  about  3  to  5  nun. 
long  and  1.5  to  2.5  mm.  wide,  according  to  Schrammen.  The  inner  sur- 
face is  covered  with  round  or  oval  postica  2  to4  mm.  wide.  The  appearance 
of  the  outer  surface  is  most  frequently  referred  to  by  authors  and  it  ii 
this  surface  that  is  usually  figured.  Ventriculites  decwrens  Smith  is  a 
distinct  species  characterized  by  long  ridges  which  are  usually  vertical, 
but  at  times  oblique  or  bifurcating.  Sp<mgia,  later  Sq/phia  cribroni 
Phillips,  is  a  typical  FentricuIileAro^iafusMantell, so  far  as  one  may  judge 
from  the  figure,  since  there  is  no  description,  and  Schrammen  so  regards 
it.  Po^ta's  synonymy  (1886,  p.  34)  is  badly  mixed  up,  for  he  includes 
under  Ventriculiten  cribrosus  (Phillips)  the  following  forms: 

1829,  Spongia  eribrosa  PhiUipa; 

1S64,  VeiUrieuliUs  muUiixslaliu  Roemer; 

1883,  Veniriculilea  Todiatux  var.  tubeylindriea  Poito; 

1883,  VeniriculUa  cribrosug  Hinde. 

All  of  these  species  belong  to  Ventriculites  radiatus  (Mantell). 

Leonhard's  synonymy  for  Ventriadites  decurrens  Toulmin  Smith 
stands,  revised,  as  follows: 

Leonhard,  1897  Revised  Standing 

1822,   Ventrieulilet  radUilus  ManWl,  VeiUriculUei  deewren*  T.  Smith 

PI.  xui,  fig.  4 
1878,    VentTKuiaen  radiatia   Mantell;  Venlriculiles   decumnt   T.   Smith 

Quenst«dl,  I'l.  cxxxvi,  fig.  23 
1883,    Ventriculites    decurrens    Smith;  VentrieuUte*   decurrent   T.    Smith 

1886,  Ventriculitei  eribrotm  (Phillips)  Venlriculitex  roHialua   Mantel] 

Po4ta 
1889,  Venlricttlites  cribroaiis  (Phillips)  VeTUriculiles   radialia   Mantell 

Frid 

18193.  Loloitr»co3ia  (UcyonoldM  (Mantell)  (p.  284).  PLEsiorma 
See  No.  18184. 

18194.  LeiostracoBla  ancuatata  (A.  Roemer)  (p.  284).  PLBBiorrraa 
The  historj-  of  the  naming  of  this  species  has  already  been  discussed 

under  L.  alcyonoides  (see  No.  18184).  Roomer's  species  was  described 
from  the  Planer  of  Schomiu  near  Teplitz,  Bohemia  (1841,  p.  8,  PI.  iii, 
fig.  5).  \Vliilc  Schrammen  states  thu,t  he  has  the  types  in  his  collection 
(1910,  p.  284),  it  is  highly  improbable  that  he  moans  the  holotype,  i 
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practically  all  of  Roemer's  types  are  now  in  the  Roemer  Museum  at 
Hiidesheim.  There  is  no  doubt,  however,  that  Schrammen  in  making  his 
revision  of  this  species  consulted  the  Roemer  holotype,  so  that  the  speci- 
mens in  the  collection  are  plesiotypes, 

1S195.     CaU«liG^(m  fnwUo  (Reomer)  (p.  289).  Plesiottpe 

From  the  Planer  of  Oppein,  A.  Roemer  described  Scyphia  fragilis 
{1841,  p.  8,  PI.  Ill,  fig.  11)  but  later  he  assigned  it  to  D'Orbigny'a  genus 
Cribrospongia  (1864,  p.  12),  at  that  time  giving  the  horizon  more 
definitely  as  the  Cuvieri  Planer.  F.  Roemer  in  his  'Geologie  von  Ober- 
schlesian'  speaks  of  the  abundance  of  this  species  at  Oppein  where  it  is 
usually  preserved  by  iron  oxide  (1870,  pp.  304,  305,  PI.  xxxi,  figs,  2, 
2a,  26).'  Quenstedt  figured  specimens  of  this  species  from  Oppein  {1876- 
1878,  pp.  468-470,  PI.  cxxxvii,  figs.  14-16)  calling  them  SpongiUs 
fragilis.  In  1878  Zittel  founded  the  genus  Leptophragma  including  under 
it  Roemer's  Scyphia  fragilis  (1878,  p.  48),  This  revision  was  accepted 
by  Hinde  (1883,  p.  103),  who  records  the  species  from  the  Upper  Chalk 
of  southern  England.  In  1884  Fo6ta  in  his  third  paper  on  the  '  Spongien 
der  bohmischen  Kreideformation '  reported  this  species  as  abundant  in 
the  Tephtz  beds  of  Bohemia  in  the  neighborhood  of  Raudnitz, 
Tschischokovitz,  Zidovitz,  and  Rohatce  (1884.  p.  34,  PI,  i,  fig.  26). 
Loonhard  (1897,  p.  33)  simply  listed  the  occurrences  given  by  earlier 
authors  without  adding  anything  new,  referring  to  the  species  as  Lep- 
tophragma  fragile. 

Schrammen  in  his  Monograph  overlooked  the  Zittel  revision,  sup- 
posing that  Leonhard  had  placed  the  species  in  the  genus  Leptophragma 
whereas  Zittel  himself  had  done  so.  Schrammen  omitted  the  reference  to 
Zittel  in  his  synonymy  so  that  it  is  made  to  appear  as  though  Leonhard 
is  responsible  for  assigning  the  species  to  the  Zittel  genus.  Schranunen 
does  not  believe  that  it  belongs  to  this  genus  and  places  it  in  Callodiclyon 
Zittel  on  the  basis  of  the  skeletal  elements  (1910,  p.  289). 

18196.     BockBU  nldiformli  {Leonhard)  {p.  296)-  Plebiottfe 

This  species  was  described  by  Leonhard  as  Plocoscyphia  nidiformia 
(1897,  p.  35,  text  figures  5a,  b)  from  the  Scaphitcs  Planer  of  Oppein. 
At  the  same  time  he  described  P.  crassilobata  {1887,  p.  35,  PI.  iii,  fig. 
62b)  from  the  same  horizon  and  locality.  Schrammen  (1912,  p.  296) 
states  that  he  has  the  typ^  (Belegestuche)  in  his  collection;  but,  while 

>Thnuch  u  oveni(bt  on  Rocrih'i  puf  the  ficum  □(  the  iUuitntlon  on  Plstfl  jlxxi  do  not 
rtapuid  WiUi  (he  onta  UHd  by  him  in  th*  t*it.     Anyone  coniullins  thi*  plmte  should  therefor*  rciul 
the  illiutretioM  ol  CriirDiponBia  Aofli'"- 
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the  inference  would  naturally  be  that  he  meant  Leoohard's  holotypes  of 
nidiformis  and  crassilobaia,  such  is  not  the  case.  All  of  Leonhard's  types 
are  in  the  collection  of  the  Museum  of  the  University  of  Breslau,  so 
that  Schrammen  could  only  have  been  referring  to  his  own  specimens 
used  in  his  further  description  of  the  species.  After  working  out  the 
specimens  better,  Schrammen  came  to  the  conclusion  that  Leonhard's 
two  species  are  the  same  and  that  they  belong  not  to  the  genus  Ploeo- 
scypkia  but  to  Beckeia  and  constitute  the  oldest  known  representatives 
of  the  latter.  Since  the  specimen  in  the  American  Museum  CollectioD 
comes  from  the  original  locality  and  horizon  from  which  the  faolotype 
was  described,  it  is  a  plesiotype. 

18197.  PloooBCTphla  roomarl  Leonhard  (p.  300).  PLKsiorrra 
See  No.  18185. 

Since  Oppein  is  the  locality  from  which  Roemer'a  material  came, 
the  specimen  in  the  collection  is  a  plesiotype  of  especial  importance  in 
making  identifications. 

18198.  OnchotcBcbua  cavwnoaua  Schrammen  (p.  309).  PAaAim 
From  the  Scaphites  Planer  of  Oppein,  Schranunen  described  0. 

cavemosus  as  a  genoholotype  (1910,  p.  309,  text  figure  5).  The  sped- 
men  in  the  Museum  Collection  is  almost  identical  with  the  figured  hole- 
type  but,  unfortunately,  is  only  one  of  the  paratypes  of  which  Schram- 
men has  examined  fifteen. 

18199.  Camvrospongia  monoitoma  (A.  Roemer)  (p.  134).      PLBeiorvK 
=  CameTospongia  fungi formis  F.  Roemer  {non  Goldfuss). 

In  1826-1833  Goldfuss  (p.  218,  PI.  IJCV,  figs.  4o,  b,  c)  described 
Scypfiia  fungiformis  from  the  green-gray  chalk  of  Coesfeld,  Westphalia. 
This  form  was  recognized  by  A.  Roemer  in  his  '  Versteineningen '  (1841, 
p.  7)  and  at  the  same  time  he  described  a  form  as  Manon  monoatoma  from 
the  Lower  Cretaceous  of  Peine  in  Hanover  and  from  Oppein,  Silesia, 
(1841,  p.  2,  PI.  I,  fig.  8).  Goldfuss'  species  was  made  the  genoholotype 
of  the  genus  Camerospongia  by  D'Orbigny  in  his  'Prodrome'  (1850,  II, 
p.  285),  and  he  conaidoretl  that  Manon  monoatoma  A.  Roemer  was  a 
synonym  of  this;  the  characterization  of  the  genus  was  very  incomplete. 
Bronn  in  1852  describes  and  figures  Sq/phia  fungiformis  ('Letluea 
Geognostica,'  1852,  part  5.  p.  70,  PI.  xxix,  fig.  6a,  6,  c).  In  his 
synonymy  he  includes  Scyphia  fungiformis  Goldfuss,  Manon  monoaioma 
A.  Roemer  and  Camerospongia  fungiformis  (Goldfuss)  D'Orbigny.  E.  de 
Fromentel  in  1859  described  and  figured  Goldfuss'  species  as  Camero- 


1919]  O'Conndt,  Crtlaceoue  Silicwpongia  1 1 9 

acyphia  fungiformia  (p.  41,  PI.  ii,  fig.  16)  but  he  did  not  include  in  his 
synonymy  Manon  monoatoma  A.  Roemer.  A.  Roemer  in  1864  again 
refers  to  (1864,  p.  5)  Scyphia  Jungiformis  and  Manon  monostoma  A, 
Roemer  as  CamerospoTtgia  funffiformis,  citing  the  species  previously 
figured  by  these  authors.  F.  Roemer  in  his  'Geologic  von  Oberschlesien ' 
(1870,  p.  306)  accepted  his  brother's  synonymy  which,  in  turn, was  an 
acceptance  of  D'Orbigny's  revisions. 

Schrammen  thinks  that  the  species  described  and  figured  by  F. 
Roemer  as  Cameroapongia  fungiformis  is  distinct  from  that  originally 
described  as  Scyphia  fuTiffiformia  by  Goldfuss,  but  uses  Goldfuas'  specific 
name  crediting  it  to  F.  Roemer.  He  includes  here  the  species  described 
by  Quenstedt  (1877,  V,  p.  499,  PI.  cxxxix,  figs.  2-6)  as  Cephalites 
mmioatoTna  and  the  species  figured  by  Leonhard  (1897,  p.  36,  PI.  iii, 
6g.  3)  as  Camerospongia  funQiformis.  It  is  clear  that  the  specific  name 
cannot  be  credited  to  F.  Roemer  and,  if  Goldfuas'  species  is  distinct,  as 
held  by  Schrammen,  the  name  Camerospongia  monostoma  (A.  Roemer) 
must  be  ascribed  to  the  species  described  by  Schrammen.  The  species, 
according  to  A.  Roemer,  occurs  in  the  Scaphites  Planer  of  Oppeln  and  at 
Heiningen  in  Braunschweig,  also  commonly  in  the  Quadra  ten  kreide  of 
Ilsenburg,  Eickhorst,  Vordorf,  and  Peine.  Goldfuss'  original  specimen 
is  from  the  Mucronatenkreide  of  Coesfeld,  while  a  related  species  de- 
scribed by  Toulmin  Smith  as  Cephalites  campanulatus  (1848,  p.  289,  PI. 
XTV,  figs.  12,  13)  was  obtained  from  the  White  Chalk  of  England.  This 
F.  Roemer  considers  as  probably  identical  with  the  present  form. 

In  conclusion,  it  may  be  stated  that  a  study  of  the  original  descrip- 
tions and  illustrations  leads  me  to  the  belief  that  Scyphia  /ungiformis 
Goldfuss  and  Manon  monostoma  A.  Roemer  were  undoubtedly  distinct 
species,  for  Goldfuss  speaks  especially  of  his  species  having  a  stem  and 
appearing  like  a  mushroom,  while  A.  Roemer,  who  originally  recognized 
the  Goldfuss  species  as  distinct  from  his  M.  monostoma,  though  he  later 
united  the  two,  does  not  in  describing  the  latter  make  any  reference  to 
the  presence  of  a  stem.  The  uniting  of  the  two  species  as  one  has  un- 
doubtedly been  done  by  authors  because  the  Roemer  illustration  shows  a 
iorm  which  looks  like  the  top  of  Goldfuss'  species,  a  form  which  might 
rault  were  a  mushroom-like  individual  deprived  of  its  stem. 

18200.    CunsrospoDsU  f unctfonnli  (Goldfuss). 

Ic  the  Schrammen  Collection  purchased  in  1903  there  is  a  very  good 
specimen  labelled  "  Camerospongia  fungiformis  Goldfuss  sp."  All  of  the 
eodoeiiig  limestone  has  been  worked  away  so  that  the  form  and  surface 
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features  of  the  sponge  and  the  characteristics  of  the  stem  may  be  seen. 
This  specimen,  if  any,  approaches  the  species  described  by  Goldfun 
and  if  wc  rely  upon  Schrammen's  label  we  have  here  a  representative  of 
the  true  C.  fungiformis.  The  species  is  not  described  by  Schrammen  in 
his  Monograph,  probably  because  he  had  seat  to  America  bis  only 
representative  of  the  species  many  years  before  he- wrote  his  book, 
although  this  is  only  an  assumption.  The  specimen  is  not  a  type  but  is 
included  because  it  is  of  use  in  the  determination  of  the  perplexini; 
problem  of  the  identity  or  distinctness  of  Camerosponffia  mono»toma  A. 
Roemer  and  C .  fungiformis  (Goldfuss). 

1S20I.     Comoroptrchlum  pfttalla  Leonhard  (p.  320).  PusioTTra 

This  species  was  described  from  a  single  specimen  from  the 
Scaphites  Planer  of  Oppeln  (Leonhard,  1897,  p.  37,  PI.  rv,  figs.  2a,  b,  e, 
d).  Schrammen  found  this  specimen  and  gave  it  to  Leonhard  to  de- 
scribe so  that  it  became  the  holotype.  Subsequently  Schrammen  found 
two  more  specimens  and  was  able  to  add  some  data  to  the  original 
description  (1910,  p.  320).  Although  Schrammen  states  that  he  has  the 
types  in  his  collection  one  must  bear  in  mind  that  he  has  only  the  two 
plesiotypes,  not  the  original  holotype  which  is  in  the  Mineralogical 
Museum  of  the  University  of  Breslau  according  to  Leonhard's  statement 
(see  iBQ7,ErkldrungfurTafelIV).  Schrammen  also  regards  Leonhard's 
Plocoscyphia  lenuilobaln  (1897,  p.  36.  PI.  iv,  figs,  la,  6)  as  a  specimen  of 
this  species  partly  modified  in  preparation. 

Specieh  from  Nettlisgen,  Hanover 

18202.  Dorydenna  (Homalodora)  pluift  Schrammen  (p.  59).       Ipiottte 
Schrammen  described  this  species  from  the  Quadratenkrcide  and 

Mucronatenkreide  of  Misberg  and  Obei^  (1910,  p.  59,  PI.  xvii,  figs, 
3,  4),  the  figured  cotypes  lieing  from  the  Quadratenkrcide  of  Obeig. 
He  appears  to  have  overlooked  the  specimen  from  the  lower  horizon  at 
Nettlingen,  so  that  the  individual  in  the  collection  is  an  idiotype. 

18203.  AmpbUect«Ua  pirifonnia  Schrammen  (p.  61).  Idiotite 
This  is  the  genobolotype  of,  an<l  sole  species  in,  the  genus  Amphi- 

kcUUa  descrilx^d  by  Schrammen  in  1901  (p.  13,  PI.  iii,  fig.  3)  from  the 
Quadratenkrcide  and  Mucronatenkreide.  The  figured  holotype  is  from 
the  Mucronaten  of  MLsberg  and  is  now  in  the  Roemer  Museum.  In  the 
Monograph,  Schraninicn  figured  a  specimen  from  the  Quadratenkreide 
of  Oberg  (1910,  PI.  xviii,  fig.  8;  skeletal  elements,  text  plate  n,  &^.  6) 
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and  more  fully  described  the  species.  As  in  the  case  of  the  preceding 
species  he  failed  to  record  the  occurrence  from  the  lower  horizon  at 
NettUngen  although  be  himself  had  labelled  the  specimen. 

18204.  PMhinloa  sciiptum  (Roemer)  (p.  67).  Plebiottpb 
Roemer  described  this  species  as  Jerea  scripta  (1864,  p.  34,  PI. 

xiir,  fig.  4),  recording  it  from  the  Mucronatenkreide  of  Tadensen  not 
far  from  Duddenstedt.  Hinde  ('Catalogue,'  1883,  p.  46,  Pi.  vii,  fig.  1) 
has  found  it  in  the  Upper  Chalk  of  Flaiaborougb  and  in  the  south  of 
England.  He  also  notes  that  in  Zittel's  collection  arc  specimens  from 
Schwiecbelt.  The  species  was  further  described  by  Zittel  (1878,  II,  p. 
130),  but  its  range  was  not  extended.-  Schrammen,  however,  records  it 
from  as  low  as  the  Scaphites  beds  and  from  NettUngen,  Heere,  Misburg, 
Oberg,  Adenstedt,  and  Biewende  (1910,  p.  67,  PI.  xviii,  fig.  4,  PI. 
XIX,  fig.  1 ;  skeletal  elements,  text  plate  in,  fig.  1).  Since  Schrammen 
amplified  Roemer's  original  description,  the  specimens  identified  by  him 
are  plesiotypes. 

18205.  PbalftDglum  c^indratum  Schrammen  (p.  70).  Idiotvfe 
This  is  a  species  described  and  figured  by  Schrammen  from  the 

Cuvieri  beds  of  Heere  where  he  has  collected  five  specimens  (1910,  p. 
70,  PI,  xviii,  fig.  2).  He  does  not  record  its  presence  at  any  lower 
horizon  nor  at  Nettlingen,  yet  he  has  labelled  a  large  specimen  there- 
from. It  appears  to  be  a  case  of  oversight.  The  specimen  probably  is 
an  idiotype;  it  is  hardly  likely  that  it  is  a  cotype,  for  if  Schrammen  had 
used  it  in  making  his  description  he  would  surely  have  recorded  its 
presence. 

18206.  Phytnatella  intumucons  (Roemer)  (p.  73).  Plebiotvpe 
This  species,  occurring  in  the  lower  Senonian  horizons,  the  Scaphites 

aad  Cuvieri  beds,  is  regarded  bj  Schrammen  merely  as  an  older  mutation 
of  Phymatella  tuberosa  (Quenstedt)  and  P  buibosa  Zittel  which  have 
undei^one  certain  morphological  changes  the  latter  perhaps  in  response 
to  a  changing  environment.  P.  mtumescens  was  described  as  Eudea  intu- 
mescCTM  by  Roemer  (1864,  p.  26  PI  xi  fig  1)  who  records  it  as  abundant 
in  the  Cuvieri  beds  of  Windmfihlenberg  near  Salzgitter,  at  Dornton 
and  in  the  Quadraten  limestone  in  the  Kohlerholze  near  Ilsenberg. 
Roemer  considers  that  his  species  may  be  identical  with  Michelin's 
Eudea  (Scyphia)  trilobata.  The  specimen  in  the  collection  is  the 
oldest  known  mutation  of  the  species. 
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In  1878  Quenstedt  described  Spongites  plicatua  (1878,  p.  3K, 
PI.  cxxxiv,  figs.  1-2}  from  the  Planer  of  Oppeln.  This  species  Schmn- 
men  states,  is  synonymous  with  PkymaUUa  intumeacens  (Roemer), 
for  he  has  collected  an  abundance  of  the  forms  corresponding  to  Qikd- 
stedt's  figures  and  description  and  has  compared  them  with  the  Roemer 
types.  On  the  strength  of  this  revision  all  species  referred  by  later 
authors  to  Spongites  plicatus  (Quenstedt)  must  be  called  Phymaidla 
inlumescens  (Roemer). 

In  the  second  part  of  the  Zittel  '  Studien '  the  name  PhymateUa  it 
erected  to  include  parts  of  a  large  number  of  genera  (1878,  p.  138)  and 
under  this  new  genus  the  author  includes  among  othe^  Eudea  tniume*- 
cena  A.  Roemer  and  Spongiiea  plicatua  Queostedt,  biit  he  does  not  unite 
them  both  under  the  one  species  as  does  Schraoimen. 

Poi^ta  has  identified  specimens  from  the  Weissenberg  beds  of 
Lenescbitz  near  Laun,  Bohemia,  as  PkynuUeUa  plicaia  (Quenst«dt) 
(1884,  p.  32).  This  is  to  be  referred  to  P.  tntumescena  (Roemer).  The 
same  may  be  said  for  the  reference  by  Leonhard  (1897,  p.  38)  to  Pkjf- 
maUlla  plicaia  (Quenstedt). 

18207.  PhymatsUa  bulboM  Zittel  (p.  75). 

Until  the  discovery  by  Schrammen  of  a  specimen  from  NettUngen, 
this  species  described  by  Zittel  in  1878  ('Studien,'  II,  p.  138)  was  koown 
only  from  the  higher  Senonian,  the  Quadraten  and  Mucronatenkreide. 
Schrammen  succeeded  in  finding  a  considerable  number  of  specimens  not 
only  from  these  horizons,  but  he  also  found  at  least  one  specimen  at 
Nettlingen  in  the  Cuvieri  beds,  for  he  has  labelled  it  and  with  a  full 
appreciation  of  Us  importance,  for  he  calls  it  the  oldest  mutation  of  the 
species.  But  he  overlooked  its  presence  in  his  collection  apparently,  for 
in  his  Monograph  he  does  not  record  this  species  either  from  the  Cuvieri 
horizon  or  from  Nettlingen. 

Schrammen  in  1901  erected  the  genus  Paeudoploacypkia  with  P. 
maandrina  as  the  genoholotype  and  sole  species  (1901,  p.  4,  PI,  ii, 
fig.  1;  skeletal  elements,  PI.  iv,  fig.  2).  The  species  at  that  time  was 
known  to  him  only  from  the  Mucronatenkreide  of  Misburg;  the  holo- 
type  of  the  genoholotype  is  in  the  Roemer  Museum.  In  his  Monograph 
Schrammen  includes  this  species  under  PhymateUa  bulboaa,  so  that  the 
genus  PseutloploKcyphia  becomes  a  nomen  nudum. 

18208.  Phyin»t«»U»  afl.  tub«rosa  (Quenstedt)  (p.  176). 
Sec  No.  18298  for  tliscussion  of  this  species. 
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Tbia  species  U  reported  by  Schrammen  only  from  the  Quadraten- 
kreide  and  Mucronatenkreide  and  from  Misbui^,  Obei^,  and  Ilsenburg. 
He  appears  to  have  overlooked  the  specimen  from  the  Scaphites  Planer 
of  Nettlingen,  which  is,  however,  identified  only  as  a  form  related  to 
P.  ttiberom. 

18209.  ThMWtlphonU  torgwi  Schrammen  (p.  83).  Cotypb 
See  No.  18181. 

18210.  Uphonla  tubulou  (Roemer)  (p.  93).  HokitxoTTPE 
A.  Roemer  described  this  species  as  Scyphia  lubtUosa  from  the  Lower 

Cretaceous  of  Peine  (1841,  p.  8,  PI.  iii,  fig.  10).  The  description  is 
meagre;  the  illustration  echematic  and,  as  Schrammen  points  out,  the 
Roemer  holotype  was  figured  standing  on  its  head.  Schrammen  has 
supplemented  the  original  description  (1910,  p.  93)  and  has  figured  three 
specimens  from  the  Quadratenkreide  of  Oberg  (PI.  ii,  figs.  &-8;  skeletal 
elements,  text  plate  iv,  fig.  11).  Griepenkerl  described  as  Siphonta 
ocalis  an  abimdant  form  from  the  Quadratenkreide  of  Glentorf  in  Braun- 
schweig (1888-1889,  p.  20,  PI.  in,  figs.  3o,  b).  This  Schrammen  refers  to 
S.  tubtdosa  (Roemer),  The  occurrences  cited  by  Schrammen  are  from 
Miflburg,  Oberg,  Adenstedt  and  Glentorf,  and  he  mentions  no  lower 
horizon  than  the  Greensand  of  the  Quadratenkreide.  Thus  he  has  again 
overlooked  the  specimen  from  the  Scaphites  Planer  of  Nettlingen  now 
in  the  Museum. 

18211.  Ptudidoeladla  dichotom«  Hlnde  (p.  108).  Flebiottpe 
This  species  is  one  of  the  two  genosyntypes  of  Hinde's  Pholido- 

dadia  and  was  described  from  the  Upper  Chalk  of  Wiltshire,  the  figured 
holotype  being  now  in  the  Jermyn-Street  Museum,  London  (Hinde, 
1883,  p.  81,  PI.  XX,  figs.  5,  5a,  5b).  Schrammen  has  found  a  few  speci- 
mens in  the  Scaphites  Planer  of  Nettlingen  and  in  the  Kalkmeigel  of  the 
Quadratenkreide  of  Oberg  (1910,  p.  108,  PI.  iv,  fig.  2;  skeletal  elements, 
text  plate  vi,  fig.  3). 

18212.  Isoraidttuia  t«zta  (Roemer)  (p   129).  Plbsiotypb 
Roemer  described  this  species  as  Sipkonoccelia  texta  (1864,  p.  29, 

PI.  X,  fig.  11)  from  the  Cuvierikreide  of  Vorberg  near  Haverlah.  Quen- 
stedt  called  this  species  Eulespongia  texta  and  gave  good  illustrations  of 
specimens  from  Haverlah,  Sehlde,  and  Steinlah  (1876-1878,  PI.  cxxxv, 
figs.  3-7).  It  was  Roemer's  species  which  Zittel  made  the  genohototype 
of  Isoraphinia  (1878c,  p.  133,  PI.  v,  fig.  8,  PI.  vii,  fig.  3). 
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In  the  eynonymy  are  to  be  included  laoraphinia  iexta  (Roenier) 
Hinde  (1883,  p.  55,  PI.  x,  figs.  3,  3a,  36)  from  Flamborough,  Yorkshire, 
and  /.  texla  (Roemer)  Zahfilka  (1886,  p.  647,  PI.  i,  figs.  1,  2)  from  the 
Teplitz  beds  of  the  southern  border  of  the  Rohatetzer  hill  in  Bohemia. 

Schrammen  has  also  placed  in  his  synonymy  Jerea  tpiculigtra 
described  by  Roemer  in  1864  (p.  34,  PI,  xii,  fig.  6)  from  the  Cuvieri- 
kreide  of  Windmiihlenberg  near  Salzgitter,  for  he  thinks  that  the  form  m 
all  probability  is  only  the  stem  of  an  /.  Uxta.  This  being  the  case, 
Zittel's  Carlerella  spiculigera  (1878c,  p.  133,  PI.  vii,  fig.  2)  must  also 
be  included  in  the  I.  texla  synonymy. 

Schrammen  gives  the  range  of  this  species  as  from  the  Scaphites 
through  the  Cuvieri  Planer  and  he  records  its  occurrence  at  Nettlingen, 
Heere,  and  Salder. 

18213.  Puh^cothon  giguiteum  (Roemer)  (p.  130).  Plesiottti 

See  No.  18183. 

18214.  HallehoodTU  vounnri  Schrammen  (p.  131).  PARAim 
There  is  in  the  collection  a  specimen  from  the  Scaphites  beds  of 

Nettlingen  labelled  Halichondria  lendenfeldi.  Since  Schrammen  has 
described  in  his  Monograph  only  a  single  species  of  the  genus  Halichon- 
dria, namely,  //.  vosmceri,  it  would  appear  that  the  specimen  in  the 
American  Museum  is  a  chirotype.  However,  it  agrees  perfectly  with  the 
illustrations  and  descriptions  of  H.  lendenfeldi;  furthermore,  the  descrip- 
tive headings  for  the  illustrations  both  appear  under  the  name  H. 
lendenfeldi  (Schrammen,  1910-1912,  PI.  xiii,  fig.  2  and  text'  plate 
VIII,  fig.  10),  although  in  the  body  of  the  text  the  species  is  called  H. 
vosmceri  with  the  plate  references  aliove  given  immediately  following. 
Apparently  Schrammen  labelled  some  of  his  specimens  of  this  species 
H.  lendenfeldi  ancl  others  H.  rosinari  and  through  an  oversight  the 
illustrations  bear  the  name  of  H.  lendenfeldi  while  the  species  appears 
in  the  text  as  H.  vosmari.  It  may  have  been  that  the  name  lendenfeldi 
,was  ufTii  at  first  for  all  of  the  s|>ccimens,  since  Schrammen  had  only 
five,  and  that  at  a  later  time  he  found  it  necessary-  to  change  the  name 
and  simply  failed  lo  change  all  the  labels  and  to  correct  all  of  the  places 
where  lendenfeldi  occurred  in  his  manuscript.  There  is  no  way  of  telling 
which  name  had  priorit  j'  in  Kchrammen's  own  work,  but  I  have  accepted 
the  name  of  //.  rofmari  as  the  one  to  stand  because  the  description  of 
the  species  was  given  under  that  designation.  The  specific  name  lenden- 
feldi Incomes  a  synonym  of  n 
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18215.  Bliiiopali  horrldji  Schrammen  (p.  132).  Parattpes 
To  certain  peculiarly  shaped  sponges  in  the  Scaphitea  Planer  of 

Nettlingen  and  the  Quadratenkreide  of  Oberg,  Schrammen  has  given 
the  name  Rkizopsis  horrida  (1910,  p.  132).  The  species  is  the  genoholo- 
type  and,  so  far,  the  sole  species  in  the  genus.  A  single  specimen  from 
the  Scaphites  Planer  of  Nettlingen  was  figured  by  Schrammen  {loc.  cit., 
PI.  XIII,  fig.  4),  while  the  skeletal  elements  come  from  the  Quadraten- 
kreide of  Obei^  (text  plat«  viii,  fig.  11).  Since  there  is  a  possibility 
that  the  skeletal  elements  may  not  have  been  correctly  identified,  the 
complete  specimen  muet  be  considered  the  holotype  and  Nettlingen  the 
type  locality. 

18216.  Op«tioiLalla  poculum  Schrammen  (p.  134).  Metatyfe 
Schrammen  in  describii^  thia  species  from  the  Scaphites  Planer 

of  Nettlingen  states  (1910,  p.  134)  that  he  has  only  a  single  specimen  and 
this  he  has  figured  (PI.  xiii,  fig.  3).  He  sent  to  the  Museum  a  specimen 
which  he  designated  as  a  type,  but  on  comparison  with  the  protograph 
the  specimen  is  seen  not  to  agree  with  it  nor  yet  with  the  dimensions 
which  are  recorded  in  the  text.  Assuming  that  the  identification  of  the 
specimen  which  Schrammen  sent  is  correct,  then  he  must  have  over- 
looked this  specimen,  which  is  only  a  metatype,  since  no  use  is  made  of 
it  in  his  protolog. 

18217.  Tamiculina  tanuta  (Roemer)  (p.  136).  Plbsiottpes 
From  the  Lower  Chalk  of  Oppeln,  Roemer  described  Manon  tenue 

(1841,  p.  3,  PI.  I,  fig.  7)  which  he  later  called  Cheiiendopora  tenuis  (1864, 
p.  43,  PI.  XV,  fig.  4),  although  in  giving  the  horizons  in  his  second  paper 
he  speaks  only  of  the  Cuvierikreide  of  Salzgitter  and  Gr.  Dohren  and  the 
Scaphitenmergel  of  Heiningeii.  His  brother,  F.  Roemer,  followed  him 
in  this  designation  (1870,  p.  301,  PI.  xxxi,  figs.  6,  7,  8,  [non  fig.  1 
according  to  Schrammen))  as  did  also  Quenstedt  (1866-1868,  p.  324; 
PI.  cxxxi,  fig.  8;  PI.  cxxxii,  figs.  4^48). 

Zittel  placed  the  species  in  his  genus  Amphithelion  (1878c,  p.  124) 
and  this  revision  was  accepted  by  the  following  authors:  Po6ta  (1884, 
p.  23),  Leonhard  (1897,  p.  37),  Schrammen  (1901,  p.  21). 

Hinde,  supposing  that  Manon  tenue  and  Chenendopora  tenuis  were 
distinct  species,  because  Roemer  himself  does  not  include  the  first  in  the 
sjTionymy  of  the  second  and  the  horizons  and  localities  for  the  two  are 
different,  and  also  because  he  thought  that  both  belonged  to  the  genua 
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Vemindina,  stated  that  Roemer's  origiiial  type  should  be  called  by  the 
specific  name  tenuis,  but  that  for  the  species  described  by  Roemer  in 
1864  another  name  would  have  to  be  proposed  and  so  for  the  B^ngli«h 
species  from  the  Upper  Chalk  of  Flamborough,  Yorkshire,  he  propooed 
the  name  Verruculina  pustulosa  (1883,  p.  39,  PI.  iii,  figs.  2,  2a)  and 
included  in  his  synonymy: 

1845,  Manon  miiiare  Reiua,  pan  (p.  78,  Vi.  XIX,  fig.  13) 
1864,  Chenendopora  tenuis  F.  A.  Roemer,  port  PI.  xtii,  Gg.  4 
non  Manon  lenue  P.  A.  Roemer,  1841,  I^.  I,  fig.  7. 

SchrammeD,  who  had  the  advantage  of  being  able  to  study  all  of 
the  Roemer  types,  and  who  had  himself  collected  both  from  the  Oppeln 
and  the  northwest  German  horizons,  explains  that  Roemer's  Manon 
tenue  1841  and  Chenendopora  tenuis  1864  are  the  same  species  and  for  this 
reason  he  includes  both  of  them  and  also  Hinde's  Verruculina  pu«tido*a 
and  Manon  miiiare  Reuse  in  his  synonymy  of  V.  tenuis. 

While  Hinde,  Po<5ta  and  Leonhard  hold  that  Manon  tenue  Reuss 
(1845-1846,  p.  78,  PI.  xx,  fig.  2)  are  synonyms  of  V.  tenuis  Roemer, 
Schranmien  does  not  agree  with  them  and  considers  rather  that  the 
fragment  figured  by  Reuss  as  Motion  miiiare  (1845-1846,  p.  78,  PL 
XIX,  fig.  13)  belongs  to  V.  tenuis  Roemer  (Schrammen,  1910,  p.  137). 

The  species  ranges  from  the  Scaphites  Planer  through  the  Mucro- 
natenkreide  and  occurs  at  Oppeln,  Nettlingen,  Heere,  Sudmerberg,  Mia- 
burg,  Oberg,  Biowende. 

18218.  Tamiculiiia  damacomiB  (Roemer)  (p.  137).  PLBaiorrpM 
This  species  was  described  by  Roemer  as  Verrucospongia  dama- 

comis  (1864,  p.  45,  PI.  xvi,  fig.  5)  from  the  Cuvierikreide  of  WindmQhl- 
enberg  near  Salzgitter,  and  was  included  by  Zittel  under  his  genus 
Ampkitkelion  (1878c,  p.  124).  Schrammen  reports  its  further  occurrence 
in  the  Scaphites  Planer  of  NcttUngen. 

18219.  TerTucuUna  coavoluta  (Quenstedt)  (p.  138).  Plesiottpb 
Phillips  figured  and  named  a  specimen  from  the  White  Chalk  of 

Danes'  Dike,  Yorkshire,  as  Spongia  conwlula  (1829,  p.  118,  PI.  i,  fig.  6) 
and  he  later  changed  the  name  to  Chenendopora  convolxda  (1875,  p.  234, 
PI.  I,  fig.  6).  The  figures  in  both  cases  are  poor,  and  Hinde  says  that  it 
is  impossible  to  be  sure  which  of  a  number  of  species  represented  in  the 
Chalk  of  Yorkshire  was  intended  by  Phillips  when  he  gave  the  name 
(1883:  P-  38). 
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Quenstedt  had  already  called  attention  to  the  fact  that  the  Phillips' 
illustration  was  poor  and  he  figured  from  the  Upper  Pl&ner  of  Dornt«n, 
south  of  Sal^tter,  specimens  which  he  considered  aa  apparently  belong- 
ing under  Phillips'  "appropriate  name"  Spongia  amvoltUa  (Quenstedt, 
1878,  p.  369,  PI.  cxxxii,  figs.  49,  50,  51). 

In  1841  A.  Roemer  described  from  the  Lower  Kreide  of  Oppeln 
Manonleniie(lMl.  p.  3,  PI.  i,  fig.  7),  the  name  of  which  he  later  changed 
to  Chenendopora  tenuis  {1864,  p.  43,  PI.  xv,  fig.  4)  recording  it  further 
from  the  Cuvierikreide  of  Salzgitter  and  at  Osterkopfe  near  Gr.  Domten 
as  well  as  in  the  Scaphitenmergel  of  Heiningen.  The  illustrations  are 
very  poor,  the  figure  in  1841  being  of  almost  no  value.  F.  Roemer  cites 
Chenendopora  tenuis  A.  Roemer  from  the  Turonian  Planer  of  Oppeln  and 
gives  excellent  illustrations  (1870,  p.  301,  PI.  xxxi,  figs.  1,  la).'  It  is  not 
at  all  certain,  however,  that  the  figures  given  by  F.  Roemer  are  illustra- 
tions of  his  brother's  type  and  a  comparison  of  the  figures  and  descrip- 
tions given  by  the  two  authors  leads  one  rather  to  the  conclusion  that 
the  two  species  are  distinct.  Furthermore,  since  F.  Roemer  included 
under  his  C.  tenuis  two  different  species,  the  identity  of  the  form  is 
difficult  to  determine  and  authors  have  followed  Hinde  in  considering 
part  of  F.  Roemer's  Chenendopora  tenuis  aa  a  synonym  of  Quenstedt's 
species  Vemiculina  convoluta. 

Zittel  placed  Spongia  convoluia  Quenstedt  in  his  c^nus  Amphi- 
Ihelion  (1878c,  p.  124)  which,  by  both  Hinde  and  Schrammen,  has  been 
considered  a  synonym  of  Verruculina  Zittel. 

Schrammen  records  the  species  from  Nettlingen,  Oppeln,  Dornten, 
Misburg,  and  Oberg  and  gives  the  range  as  from  the  Scaphites  Planer 
through  the  Mucronaten kreide. 

18220.     Vormoulina  craua  (Roemer)  (p.  138).  Plesiottpes 

This  species  was  described  as  Chenendopora  crassa  by  A.  Roemer 
(1864,  p.  43,  PI.  xvi,  fig.  1)  from  the  Cuvierikreide  of  Kahnstein. 
Schrammen  unites  with  Roemer's  species,  Manon  circumporosum  of 
Quenstedt  described  from  the  Middle  Planer  of  Gustedt  north  of  Salz- 
gitter (1878,  p.  372,  PI.  CXXXII,  fig.  55).  Since  Zittel  considered  that 
both  of  these  species  belonged  to  his  genus  Amphilhelion,  there  must  be 
included  in  the  synonymy  of  Verruculina 'crassa,  Amphithelion  circum- 
porosum and  A.  crassa  as  given  by  Zittel  (1878c,  p.  124).    As  is  usually 


le  plau  he  fiva  figurea  ol  t,  apecimen 
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the  case,  the  illustration  given  by  Koemer  is  very  poor,  that  by  Quon- 
stedt  good.  The  two  specimens  in  the  collection  are  quite  as  perfect 
as  that  figured  by  Quenstedt  {loc.  cit.). 

18221.  Stlchophymft  Temicoift  (Roemer)  (p.  143).  PLBsionpEn 
This  species  was  called  Polyjerea  verrucosa  by  Roemer  (1864,  p.  35, 

PI.  XIII,  fig.  5)  and  was  referred  by  Zittel  to  Stichapkyma  verrucoia 
(1878c,  p.  125).  Reuss  in  1845-1846  described  Manon  turbtnatum  (p. 
78,  PI.  XIX,  figs.  1-6)  from  the  lowest  Pl^erkalk  of  SchiUinge  near 
Bilin,  Bohemia.  This  latter  combination  of  generic  and  specific  names 
had  been  preoccupied  by  Roemer  (1841,  p.  3,  PI.  i,  fig.  5)  for  another 
species  now  recognized  as  Stickophyma  turbinaia  (Roemer).  Podta 
(1884,  p.  25)  referred  the  Bohemian  species  of  Reuss  to  Siichophyma: 
S.  turtnnata  (Reusa)  Pofita.  Reuss  had  described  Manon  sparsum 
(1845-1846,  p.  78,  PI.  xviii,  figs.  12-20)  which  was  referred  to  in  1884  by 
Po6ta  (p.  26)  as  Siichophyma  sparsa  and  this  form  is  now  considered  by 
Schrammcn  as  the  young  of  i^.  turbinaia  (Reuss),  not  S.  lurbtnala 
(Roemer).  Schramnien,  on  account  of  the  lack  of  Bohemian  material 
for  comparison,  was  unable  to  determine  whether  Manon  {Siichophyma) 
lurbinatum  (Reuss)  and  Polyjerea  (Siichophyma)  verrucosa  (Roemer)  were 
identical,  but  he  considers  that  S.  lurbinata  Reuss  is  undoubtedly  closer 
to  S.  verrucosa  (Roemer)  than  is  the  S.  turbinaia  of  (Roemer).  Should 
the  Bohemism  and  the  northwest  German  species  prove  identical,  then 
the  name  S.  uparsuin  (Reuss)  has  priority,  provided,  of  course,  that  it  is 
the  young  of  Manon  (S.)  lurbinalum  (Reuss).  It  is  probably  wise  to  use 
Roemer's  name  (S.  verrucoaa)  for  this  species,  even  though  Manon  lurbi- 
natum Reuss  (Siichophyma  turbinaia  PoCta)  prove,  on  further  study,  to 
lye  identical  \rith  Polyjerea  (Stichophyma)  verrucosa  Roemer,  since  it  would 
very  likely  Ix'  impossible  to  show  that  M.  sparsum  Reuss  is  really  the 
j'oung  of  .1/.  lurbinatum  Reuss.  As  above  stated,  hirbiruitum  cannot  be 
used  for  this  s|)ecics,  since  that  name  was  preoccupied  by  Roemer  in 
1841  for  another  species  of  the  same  genus. 

18222.  StMhyspongia  ramosa  (Quensttedt)  (p.  148).  Plesiottpm 
This  species  w;is  describc<l  as  Spongia'ramosa  by  Quenstedt  (1878, 

pp.  309,  40(),  PI.  rxxxiv,  fij^.  7,  8)  from  the  Middle  Planer  of  Gustedt 
and  the  Upper  Planer  of  Dornton.  It  occurs  abundantly  in  the  Scaphites 
lieds  of  Nettlingcn  from  which  Schraniiiicn  has  examined  about  50 
s|K'ciniens  (Schnmuncn  1910,  p.  1481. 

18222a.     is  a  young  individual. 
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18223.  Chon«lU  fturiformli  (Roemer)  (p.  161).  Plebiotypes 

This  species  was  described  as  Achilleum  auriforme  by  A.  Roemer 
(1841,  p.  2,  PI.  I,  fig.  3)  from  the  Lower  Kreide  of  Peine  and  the  Lower 
Kreidemergel  of  Ilseburg.  The  illustration  is  very  unsatisfactory,  but  it 
shows  the  characteristic  shape  of  the  species.  Roemer  mentions  it 
again  in  his  later  work  without  further  illustrating  or  describing  it,  and 
he  there  places  it  in  D'Orbigny's  genus  Cupulospongia  (1864,  p.  51). 
Zittel  included  this  species  in  his  genus  Chonella  and  figured  the  skeletal 
elements  {1878c,  p.  116,  PI.  iii,  figs.  6,  7).  This  revision  is  accepted  by 
Scbrammen  who,  in  his  Monograph,  gives  the  first  satisfactory  illustra- 
tions which  have  appeared  in  the  literature  (1910,  p.  161,  PI.  xix,  figs. 
3,  4),  the  specimens  figured  coming  from  the  Scaphites  Planer  of  Nett- 
lingen,  Schrammen  also  records  the  species  from  the  Lower  Senonian 
Sandmergel  of  Sudmerberg  and  from  the  Kalkmergel  of  the  Mucro- 
natenkreide  oPMisburg. 

18224.  S«UMothon  planum  (Phillips)  Hinde  (p.  163).  PLBBicnrFEB 

This  was  described  by  Phillips  in  the  first  edition  of  the  'Geology  of 
Yorkshire'  as  Spongia  plana  (1829,  p.  177,  PI.  i,  fig.  1).  Hinde,  having 
access  to  the  types  figured  by  Phillips,  places  Spongia  plana  and  Spongia 
capilaia  both  under  Zittel's  genus  Seliscothon  and  calls  them  Selis- 
cothon  planus.  He  says:  "As  no  description  whatever  accompanies  the 
figures  of  the  sponges  from  the  Flamborough  Chalk  given  by  Phillips 
in  the  'Geology  of  Yorkshire,'  and  as  the  figures  are  very  imperfectly 
drawn,  it  is  often  a  matter  of  great  difficulty  to  determine  the  forms 
which  they  are  supposed  to  represent"  ('Catalogue,'  p.  32).  He  adds 
that  while  the  figures  given  by  Phillips  of  Spongia  capitata  and  Spongia 
plana  seem  to  be  of  distinct  species,  in  reality  the  only  difference  consists 
in  the  outer  form,  the  summit  of  S.  capitata  not  having  been  developed 
to  the  same  extent  as  that  of  iS.  plana.  In  the  British  Museum  are 
specimens  showing  a  complete  gradation  from  the  one  "species"  to  the 
other.  Schrammen  corroborates  Hinde's  classification  and  likewise 
includes,  under  Seliscothon  planum,  Spongia  capitata  Phillips  (Phillips, 
1829,  p.  177,  PI.  I,  fig.  2)  on  the  ground  that  it  represents  only  the  young 
of  the  former  and  not  a  distinct  species.  He  further  includes  under  this 
species  Chenendopora  explanata  Roemer  (1864,  p.  44,  PJ.  xiv,  fig.  3), 
described  from  the  Mucronatenkreide  of  Ahlten,  and  Seliscothon  planum, 
explanalum,  and  capitalum  listed  as  separate  species  by  Zittel  (1878c, 
pp.  117,  118).    The  species  in  Germany  ranges  through  ah  the  horizons 
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of  the  Upper  Cretaceous  and  has  been  found  at  NettUngen,  Salder, 
Heere,  Misburg,  Oberg,  Adenstedt,  and  Bicwende  (Schrammen,  1910, 
p.  164). 

18225.  Cnttieulvift  nuMki  Schrammen  (p.  233).  Cumorm 
This  species  is  represented  by  two  fragments  of  the  wall,  there  being 

a  small  piece  and  a  larger  one,  the  latter  measuring  3.5  cm.  in  width  by 
3.2  cm,  in  height.  The  outer  surface  is  covered  with  round  ostia  arranged 
in  parallel  vertical  and  horizontal  rows.  The  aporhyza  open  on  the 
inner  surface  in  oval  postica  showing  a  linear  arrangement  simitar  to  that 
characterizing  the  ostia.  This  species  is  similar  to  C.  relicta  Schrammen, 
but  smaller.  The  thickness  of  the  wall  is  only  5  mm.  in  C.  maaki,  but 
8  mm.  in  C.  relicta.  In  the  latter  there  are  sixteen  ostia  and  postica  to 
the  square  centimeter,  in  C.  maaki  there  are  thirty-«ix.  The  two  new 
species  of  CraticiUaria  described  by  Schranmien  are  fr^m  the  Quad- 
ratenkreide,  whereas  C.  maaki  is  from  the  Scaphites  Pl&ner  of  Nett- 
lingen. 

18226.  GusttardiaitrUta  Schrammen  (p.  241).  iDiorrm 
This  species  was  described  by  Schrammen  (1010,  p.  241,  PI.  xxx, 

figs.  6,  7,  8,  text  plate  ix,  fig.  5}  from  the  second,  third,  and  fourth 
zones  of  the  Senonian  at  Gleidingen,  Misburg,  and  Oberg,  but  he  does 
not  record  it  from  so  low  an  horizon  as  the  Scaphites  beds,  nor  from 
Nettlingen.  The  two  specimens  in  the  collection  are  undoubtedly 
from  Nettlingen  and  they  are  labelled  by  Schrammen  himself.  They 
are,  therefore,  idiotypea. 

18227.  Botryoaolla  labjrintbica  Schrammen  (p.  259).  loiorrra 
From  the  Cuvicri  Planer  of  Groase  Heere,  Schrammen  described 

this  species  which  is  founded  upon  two  specimens,  one  of  which  is  figured 
(1910,  p.  259,  text  fig.  3;  skeletal  elements,  text  plate  ix,  fig.  3).  The 
species  is  the  genoholotypc  of  Schratmnen's  BolryoseUa  which  is  mooo- 
typic.  Since  Schrammen  did  not  note  the  occurrence  of  this  species  at 
Nettlingen,  though  he  himself  had  written  the  label,  the  specimen  in 
the  American  Museum  Collection  is  in  idiotype. 

18228.  VentrlcuUtes  radlatus  Mantell  (p.  265).  PLHuorm 
See  No.  18191  for  full  notes  on  the  species.    The  specimen  fnnn 

Nettlingen  and  the  one  from  Oppcln  are  the  oldest  known  mutations  of 
this  species. 


1919]  O'ConneU,  Cretaceout  Siiicujxmgia  131 

1S229.     LsintncosU  tlcyonoidu  (Mantell)  (p.  284). 
See  No.  18184. 

18230.  LsiostTMioiik  ftngustftte  (Koemer)  (p.  234).  Houceotype 
See  No.  18194. 

18231.  BMksU  nldifonoii  (Leonhard)  (p.  296).  Houceotypb 
In  the  1914  collection  obtained  from  Schranunen  there  was  no 

representative  of  this  species,  but  in  the  1903  collection  there  was  a 
single  specimen.  Since  Schrammen  had  examined  all  of  Leonhard's 
types  in  the  Museum  of  the  University  of  Gottingen,  the  specimen 
identified  by  Schrammen  as  Beckaia  mdiformis  is  a  homteotype.  For 
further  notes  on  the  synonymy  see  No.  18196. 

18232.  noeoH^phift  ro«merl  Leonard  (p.  300).  Plbbiottpb 
See  No.  18185. 

18233.  PlectMGUi  cUthratm  (Roemer)  (p.  308).  Plesiotypb 
See  No.  18186. 

The  Cuvieri  Planer  (Zone  5  of  Strombeck) 
SpEciEa  FROM  Salder,  Hanovgr 

18234.  TheeodphonU  nobilis  (Roemer)  (p.  84).  Plesiotypes 
See  No.  18188. 

18235.  iKnvhinla  tazt»  (Roemer)  (p.  129).  Plbbiottpe 
See  No.  18212. 

Species  i-rou  Gbobbe  Ueerb,  Hanover 

18236.  Procontlliitu  polymorpbui  Schrammen  (p.  69).       HEAuroTYPEa 
Schrammen  described  this  species  in  1901  from  the  h^her  Senonian 

of  Oberg  and  Misburg  (1901,  p.  15),  the  figured  holotype  coming  from 
the  Quadratenkreide  of  Oberg  (loc.  at.,  PI.  i,  fig.  10)  and  being  now  in 
tbe  Roemer  Museum.  At  the  same  time  Schrammen  described  P. 
tfJxroius  from  the  Quadratenkreide  of  Oberg,  the  two  constituting  the 
genoflyntypes for  his  Procoraliistes  (1901,  p.  15,Fl.i,Sg.  11);  the  holo- 
type of  the  second  species  is  likewise  in  the  Roemer  Museimi.  In  his 
Monograph,  Schrammen  states  that  he  considers  P.  fu&erostM  only  a 
youi^  stage  of  P.  polymorphus  and  thus  the  genus  is  left  with  only  a 
gin^especies  (1910,  p.  69,  PI.  xx,  figs.  1,2;  skeletal  elements,  text  plate  in. 
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fig.  3) .  Since  Schrammen  in  the  protolog  recorded  the  species  from  Oberg 
and  Misburg  and  only  subsequently  in  his  Monograph  noted  it  from 
Grosse  Heere,  the  specimens  in  the  collection  are  heautotypes.  One  of 
the  two  specimens  shows  this  species  and  PkaUmgium  acyialiforme  grow- 
ing together. 

18237.  Procontlliitos  turonanBiB  Schrammen.  CaiBorrra 
In  the  1903  collection  is  a  specimen  labelled  ProcxiraUiatet  turonenm. 

It  is  identical  in  all  outward  respects  with  a  specimen  in  the  1914 
collection  labelled  P.  polymorphus.  It  seems  highly  probable  that  the 
two  arc  the  same  species  and  that  Schrammen  tised  the  specific  name 
turonensis  as  a  manuscript  name  only — for  it  appears  nowhere  in  print — 
and  that  when  he  described  the  new  species  polymorpkus  for  the  Mono* 
graph  he  foi^ot  that  he  had  used  turonensis  at  an  earlier  time.  As  it  is  at 
present  impossible  to  determine  with  certainty  whether  the  two  speci- 
mens do  belong  to  the  same  species,  we  may  retain  the  earlier  name  as  a 
chironym. 

The  specimen  of  P.  turonensis  is  auriforme  and  shows  the  stem. 
It  is  11  cm.  high  and  the  stem,  which  is  broken  off,  is  2  cm.  in  diameter. 

18238.  Phalanglum  icytaliforms  (Schrammen)  (p.  70).  Idiottpu 
This  is  one  of  two  genosyntypes  for  Schrammen's  genus  Phalan^ium 

founded  in  1910  (p.  69).  P.  scytaliforme  was  described  from  the  Kalk- 
mergel  of  the  Mucronatenkreide  of  Misburg  whence  the  figured  holotype 
came  {loc.  cit.,  PI.  xvni,  fig.  1;  skeletal  elements,  text  plat*  in,  fig.  2) 
and  whence  Schrammen  examined  ten  specimens.  Of  any  occurrences 
at  lower  horizons  or  other  localities  he  makes  no  mention,  so  that  the 
four  specimens  in  the  collection,  which  were  apparently  overlooked  by 
the  author  when  he  wrote  his  Monograph,  constitute  significant 
idiotypes 

18239.  PhytnateUa  intumaacens  (Hoemer)  (p.  73).  PLEsiormta 
See  No.  18206. 

18240.  PhymataUa  aff.  bulbosa  von  Zittel  mut.  postara  Schrammen 

Chibottpb 

For  notes  on  P.  bulbosa  sec  No.  18207.     Schrammen  does  not  list 

this  species  from  any  lower  horizon  thsin  the  Quadratenkreide,  but  this 

specimen  labelled  by  him  mut.  posters  sliows  that  a  specimen  at  least 

related  to  bulbosa  occurs  as  low  as  the  Cuvierikreide. 
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18241.  PbrmfttAlU  tphisroideB  Schrammeti  (p.  76).  Idiottpe 
As  is  the  case  with  so  many  of  the  specimens  from  Grosse  Heere, 

which  were  described  by  Schrammen  from  higher  horizons  and  were  not 
recorded  from  the  Cuvieri  PIfiner,  the  specimen  of  the  present  species 
becomes  for  the  same  reason  an  idiotype.  The  species  is  described  from 
the  Kalkmergel  of  the  Quadratenkreide  and  Mucronatenltreide  of  Oberg 
and  Misbui^,  the  figured  cotypes  coming  from  the  Quadratenkreide  of 
Oberg  (1910,  p.  77,  PI.  n,  figs.  6-8). 

18242.  Isor^thinU  texU  (Roemer)  (p.  129).  Plesiotypes 
See  No.  18212. 

18243.  Vemtculinft  tenuis  (Roemer)  (p.  136).  PLEaioTypEs 
See  No.  18217. 

18244.  VwtucuUb«  couTolut*  (Quenstendt)  (p.  138). 
See  No.  18219. 

18245.  VsiruGuUns  oruaa  (Roemer)  (p.  138).  Plgsiotvpe 
See  No.  18220. 

18246.  SoytftUa  terebrata  (Phillips)  (p.  150).  Plesiotype 
See  No.  18189. 

18247.  Seytalia  Ivrto  Schrammen.  Crirottpe 
In  the  1903  collection  is  a  fairly  complete  specimen  labelled  Scylatia 

Ubvib.  It  is  15  cm.  in  length,  and  3.5  cm.  in  greatest  diameter.  It  is 
cylindrical  and  shows  about  2.5  cm.  of  the  stem  which  is  broken  off. 
The  form  and  depth  of  the  paragaster  are  unfortunately  not  shown. 
The  specimen  agrees  with  the  description  of  Scytalia  radiciformis 
(Phillips)  in  all  outer  characteristics  and  shows  especially  well  the 
annular  thickenings.  Until  studies  are  made  of  the  skeletal  elements, 
however,  it  would  be  unwise  to  include  S.  kems  in  any  previously  de- 
scribed species. 

1S248.     Cytoracoa  turblnata  Schrammen  (p.  156).  Cottpe 

Schrammen  in  describing  this  species  figured  two  specimens  from 
the  Mucronatenkreide  of  Misbui^  (1910,  PI.  xxiii,  figs.  4,  5)  and  spoke 
also  of  the  occurrences  at  Heere  (pp.  156,  157).  Since  he  did  not  desig- 
nate a  holotype,  all  of  the  specimens  become  cotypes,  as  does  the  single 
individual  from  Grosse  Heere  in  the  collection. 
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18249.     Loioohonift  pingiiii  Schranunen  (p.  159).  iDtorm. 

From  the  Cuvieri  Planer  of  Salder,  Schranunen  describes  three 
S[>eciniens  (given  to  him  by  Wollemann)  aa  L.  ptnguia  (1910,  p.  150). 
He  does  not  figure  the  type  and  faila  to  record  the  occurrence  of  the 
species  at  any  other  locality,  yet  there  is  a  specimen  in  the  collection 
labelled  by  him  as  coming  from  Heere,  which  is,  therefore,  an  idiotype. 

1S250.     Hftcrobrochus  vmscbBiis  Schranunen  (p.  174).  Idiottfe 

There  is  a  single  specimen  in  the  collection  labelled  Macrobrochu* 
emscheris  from  the  Cuvieri  Planer  of  Grosse  Heere.  This  epecies  waa 
described  by  Schrammen  in  1910  (p.  174)  from  the  WestphaUcUflkreide 
of  Ilsede,  the  holotype  and  only  known  specimen  having  come  therefrom 
(protograph,  PI.  xxiv,  fig.  4;  skeletal  elements,  Lext  plate  viii,  &g.  2) 
from  the  Untersenon  of  Adenstedt-Buhlten  near  Peine.  The  bottle  of 
spicules  in  the  collection  constitutes,  therefore,  an  idiotype. 

18251.  BotiroMlla  labjrlnthioa  Schrammen  (p.  259). 

P&KATTPB  AND  MSTATTra 

For  notes  on  this  species  see  No.  18227.  Schrammen  described  the 
species  from  the  Cuvierikreide  of  Grosse  Heere  and  stated  that  he  had 
examined  two  specimens  therefrom,  one  of  which  he  figured  (1910,  text 
fig.  3).  In  the  Museum  Collection  are  two  specimens  and  he  had 
marked  them  in  his  manuscript  list  as  types,  but  neither  specimen  cor- 
responds to  the  illustration  of  the  holotype,  so  that  one  is  presumably 
the  paratype  and  the  other  is  a  metatype,  or  both  may  be  metatype?, 

18252.  VnntriGuUtM  radiatui  Mantell  (p.  265).  PLEatorrras 
See  No.  18191. 

18253.  VentilGulit«8  decuirsoi  T.  Smith. 
See  No.  18192. 

18254.  IioloatracoBla  ancuatata  (Roemer)  (p.  284).  Plesiottfe 
See  No.  18194. 

18255.  PlocoacTphla  roameri  Leonhard  (p.  300).  Homobottpe 
See  No.  18185. 

18256.  OncbotcBcbus  BUbmtui  (Quenstedt)  (p.  309).  Plssiqtttk 
Quenstedt   described   and   figured  (1878,  PI.  cxxxviii,  figs.   2-6) 

this  species  as  Gyrispongia  subruta  from  material  which  he  found  at 
Dornten,  some  37  km.  southeast  of  Hildesheim.     Quenstedt  (1878,  p 


1919]  O'ConneU,  Crelaceoua  StlKiepongke  135 

4S0)  states  that  probably  AchiUeum  formosa  Reuse  belongs  also  to  this 
species,  but  Hinde  does  not  agree  to  this  on  account  of  the  differences  in 
form  of  spicules  in  the'two  species  (Hinde,  'Fossil  Sponges,'  p.  135). 
Hinde  has  found  this  species  in  the  Chalk  Marl  at  Rocken  End  on  the 
Isle  at  Wight.  Schrammen  has  described  the  skeletal  elements  very 
fully  and  figured  them  on  text  plate  xiv,  fig.  7,  in  his  Monograph. 
He  has  added  a  new  locality  to  the  places  whence  this  sponge  had  already 
been  obtained,  for  he  has  found  it  at  Heere. 

18257.     TmnaboUtM  l«oiibftrdi  Schrammen  (p.  217).  Idiotvpe 

Reuss  in  his  '  Versteineningen  der  bohmischen  Kreideformation ' 
notes  the  occurrence  of  Manon  megastoma  Roemer  in  the  Upper  Planer- 
kalk  of  Kutachlin  and  in  the  Lower  Pl&nerkalk  of    Schillinge  near 
Bilin,    Bohemia  (1845-1846,  p.  77,  PI._  xx,  fig.  1;    PI.  xlii,  fig.  9). 
Schrammen  considers  that  Reuss  and  other  authors  who  have  claimed 
that  they  have  found  this  species  in  the.  Lower  Turonian  have  been 
mistaken  in  their  identifications  and  that  the  earlier  forms  are  wholly 
distinct  from  the  true  Manon  megastoma  described  by  Roemer  from  the 
Senonian.     For  this  reason  Schrammen  has  erected  the  new  specific 
name  Uonhardi  for  the  Turonian  forms  (1910,  p.  317).    Previous  to  thb 
change  there  had  been  a  number  of  generic  revisions.    F.  Roemer  (1870, 
p.  307,  PI.  xxxm,  fig.  6)  placed  the  species  in  the  genus  Camerospongia 
because  of  certain  external  morphological   characteristics.     In   1878 
('Studien'  I,  p.  56)  Zittel  erected  the  generic  name  TremaboUtes  and 
included  under  the  genus  Manon  megastoma  Roemer.    Po6ta  in  his  first 
contribution  on  the  'Spongien  der  Bohmischen  Kreideformation'  (1883, 
p.  37)  gave  a  very  complete  synonymy  for  Tremabolites  megastoma  in- 
-   duding  therein  Cephalitea  perforatua  T.  Smith  from  the  Lower  Chalk  of ' 
BumhEun,   Kent  and  Charing,   England,   Porospongia  megastoma  A. 
Roemer,  PachychUenia    megastoma    Pomel   and    Cephdlites  polystoma 
Quenstedt.    Leonhaid  adopted  Pofita's  synonymy  and  revision  without 
adding  anything  new  (1897,  p.  36)  except  in  the  localities  in  which  he 
mentions  the  Korycan  beds  of  Bohemia,  the  Turonian  of  Ldwenberg, 
the  not  infrequent  occurrence  at  Oppeln  (horizon  not  given,  but  pre* 
aunably  the  Scaphites  Pl&ner),  the  Senonian  of  Peine  and  the  Quad- 
raten  of  Westphalia,  which  last  two  are  cut  out  by  Schrammen  who 
recognizes  the  Zittel  generic  revision,  but  who,  as  we  have  seen,  proposes 
the  specific  n^me  of  leonkardi  for  the  Turonian  forms.    Schrammen  gives 
only  the  Scaphites  Planer  of  Oppeln  for  occurrences,  therefore  the  speci- 
men from  Grosee  Heere  in  the  Museum  CotlectioD  is  an  idiotype. 
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18258.  AfT.  Cunsrosponiift  funglfonnli  (Gotdfuss)  non  F.  RoemM*. 
See  No.  18198  for  a  discussion  of  these  species.   The  specimen  from 

Grosse  Heere  has  the  external  appearance  of  the  species  described  b}' 
Goldfues,  but  a  more  accurate  determination  seems  impossible. 

Sponges  from  the  Ehscher  Marl  (Siphonien  Marl) 
Specigh  prou  Sttduerbbro,  near  Qo8i.ab,  Hanovu 

18259.  Pachnnitarion  kosnonl  Schrammen  (p.  63).  pAmATm 
The  holotype  was  described  and  figured  from  a  specimen  occurring 

in  the  Emscher  Marl  at  Goslar  (Schrammen,  1910,  p.  63,  PI.  XV,  fig.  6). 
The  species  is  also  found  at  Sudmerberg,  BQlten^Adeostedt  and  at  Mis- 
burg,  occurring  in  the  last  locality  in  the  Kalkmergel  of  the  Quadrateo- 
kreide. 

18260.  PuhinioD  f unllUro  (Roemer)  (p.  68).  PLmorrria 
This  species  was  described  by  Roemer  as  Polycalia  famitiaru  from 

the  Quatlratcnkreide  of  Sudmerberg  (1864,  p.  31,  PI.  xi,  fig.  10). 
While  Zittcl  considered  the  species  a  Ccelocorypha  (1878e,  p.  6*). 
Schrammen,  making  a  reexamination  of  the  skeletAl  elementa,  h<4ds  it 
to  be  a  Pachinion.  The  specimen  in  the  collection  roi^t  be  consideicd 
only  among  the  typical  specimens  and  as  such  would  be  a  topotype, 
coming  from  the  same  locality  and  horizon  as  the  type;  but  because 
Schrammen  amplified  the  original  description  given  by  Roemer,  which  is 
chflracteristieally  meagre,  and  gave  the  dimensions  and  kind  of  skeletal 
elements  present,  the  specimens  must  be  considered  pleaiotypes. 

18261.  Slpbonla  grispenkerii  Schrammen  (p.  92).  Cotm 
In  the  fii-st  edition  of  the  'Petrefacta  Gerraaniffi,'  Goldfuss  described 

a  sponge  from' the  "Verharteter  Mergel  von  Coesfeld"  (1826-33,  p.  17) 
and  figured  in  a  most  schematic  way  the  under  side  of  a  specimni  (A. 
XXX,  fig.  5)  which  he  called  Sipkonia  incrassata.  Roemer  changed  the 
generic  designation  to  Jerea,  but  gave  no  illustrations  and  only  one  line 
of  description  (1864,  p.  32);  he  referred  to  the  Goldfuss  figure  and 
description.  Zittet,  in  giving  a  list  of  the  species  which  should  be  in- 
clude<l  under  Siphonia,  included  Siphonia  ineraasata  (Goldfuss)  and 
cited  the  reference  to  that  author;  he  gave  no  figure  or  description. 
In  a  similar  manner,  Hinde  simply  listed  the  species  without  unmnent 
(1883,  p.  65),  giving,  however,  a  number  of  locahties  comprising: 
Bohemia  (Planerkalk) ;   France,  Vaches  noires  (Craie  ChloriUe);  Get- 
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many,  Sudmerbei^;  he,  too,  cited  the  Goldfuss  description.  It  is  thus 
apparent  that  the  three  authors  referred  to  in  seriatim,  who  cit^d  the 
Goldfuss  species,  added  nothing  to  the  original  description  and  illustra- 
tion. Thus,  unless  the  Goldfuss  holotype  is  accessible  and  could  be 
described  with  precision  by  some  one,  it  will  not  be  possible  to  obtain 
an  accurate  definition  of  this  species  and  the  name  cannot  be  used. 

Griepenkerl  has  given  a  very  good  description  and  three  clear  illus- 
trations of  a  sp^ge  occurring  in  the  Quadratenkreide  of  Glentorf  in 
Braunschweig  {1888-1889,  p.  19,  PI.  ii,  figs.  5a,  b,  c).  This  he  calls 
Siphonia  incrassata  Goldfuss,  but  as  Schrammen  points  out,  there  is  no 
way  of  being  sure  that  this  form  is  really  the  Goldfuss  species.  There- 
fore, for  Griepenkeils  species,  Schrammen  has  proposed  the  new  name 
Siphonia  griepenkerli  (1910,  p.  92).  Under  thia  he  includes  parts  or  the 
whole  of  Siphonia  ficits  of  authors,  t'lving  the  following  synonymy: 

1841,  Siphonia  fieut  Roemer,  Kr.,  p.  4  (para). 

1878,  Siphonia  fieua  Queoitedt,  Petr.,  p.  412,  PI.   cxxxiv,  fig.  22  (not  p.  431, 
PI,  CKXxv,  figs.  20-23) 

1878,  Siphonia  ficus  Zittel,  Studien  II,  p.  143,  PI.  IX,  fig.  6. 

1883,  Siphonia  ficut  Hinde,  Catalogue,  p.  65  {pan}. 

1888-89,  Siphonia  ficm  Griepenkerl,  Kdnigalutter,  p.  19. 

1888-89,  Siphonia  iniragtata  Griepenkerl,  KQnigslutter,  p,  19,  PI.  ii,  fig.  5a,  b,  e. 

The  species  occurs  in  the  Emscher  Marl  of  Sudmerbet^  and  in  the  Green- 
sand  of  the  Quadratenkreide  of  Glentorf. 

The  specimen  in  the  collection  is  a  pleaiotype  of  Siphonia  incrassata 
Griepenkerl  non  Goldfuss  and  a  cotype  of  Siphonia  griepenkerli  Schram- 
men. 

18262.  TrsohTsycon  murlcfttum  (Roemer)  (p.  96).  Plesiotvpb 
From  the  Quadratenkreide  of  Sudmerberg  Roemer  described  Plo- 

coscyphia  muricata  (1864,  p.  28,  PI.  x,  fig.  9)  and  Zittel  made  it  the 
genohulotype  of  his  monotypic  genus  Trachysycon  (1878c,  p.  140). 
The  single  specimen  in  the  collection  comes  from  the  same  locality  and 
horizon  as  Roeraer's  holotype  and  is,  therefore,  a  plesiotype  of  especial 
importance. 

18263.  Lop«d<q>tionu  luiui  (Roemer)  (p.  109).  Plgsiottpe 
This  species  was  doubtfully  ascribed  to  Oculispongia  as  Of  janm  by 

Roemer  (1864,  p.  48,  PI.  xvi,  fig.  12}  who  records  it  from  the  Quad- 
ratenkreide  of  Sudmerberg.  The  specimen  figured  by  Schrammen  is  in 
the  Pala:-ontological  Collection  of  the  University  of  Gtittingen.  and  is 
the  largest  one  known  to  that  author  (1910,  PI.  x,  fig.  3).    Schrammen 


gave  the  first  definite  and  complet'e  deBcription  and  the  specimen  in  the 
American  Museum  Collection  from  the  type  locality  must  be  looked 
upon  as  a  plesiotype. 

18264.  VflirucuUnk  uifful»ta  Schrammen  (p.  143).  Corm 
Schrammcn  based  his  description  of  thia  species  upon  four  speci- 
mens from  the  Lower  Senonian  Sandmergel  of  Sudmerberg,  and  sinrr 
he  did  not  figure  or  designate  a  holotype  they  are  a^l  cotypes,  one  of 
which  is  in  the  Museum  Collection. 

18265.  Stichophyma  turbiiutft  (Roemer)  (p.I44).  Pixsiottte 
From  the  Obere  Kreulemergel  of  Goslar  Roemer  described  this 

species  as  Manon  turbinatum  (1841,  p.  3,  PI.  i,  fig.  5).  Reuss  identified 
an  abundant  fonn  in  the  lowest  Pl^erkalk  of  Schillinge  near  Bilin. 
Bohemia,  as  M.  turbinatum  Roemer  (1845-1846,  p.  78)  and  gave  several 
good  illustrations  (PI.  xix,  figs.  1-6).  In  his  aynonymy  he  includes  with 
a  question  Phillips'  Spongia  osculifera.  D'Orbigny  in  the  'Prodome' 
assigns  the  Manon  lurbinatum  of  Reusa  to  his  genus  Verrucospongia 
(1850,  II,  p.  287),  while  Roemer's  original  species  he  places  in  his  genus 
Foroapongia.  The  Manon  turbinatum  of  Reuss  has  finally  been  revised 
by  Schrammen  and  put  as  a  probable  synonym  of  Stiehopkyma  verru- 
cosa (Roemer)  quid  vide  (No.  18221). 

In  1864  Roemer  revised  the  generic  standing  of  hia  own  species  and 
calle<l  it  Verrucospongia  lurbinata  (1864,  p.  44),  but  thia  was  an  incor- 
rect designation  since  D'Orbigny  had  already  called  the  species  identified 
by  Reuss  Verruconpongia  ttirbinata  and  we  have  seen  that  the  Reuss  and 
Roemer  species  were  not  the  same.  Roemer  in  1864  refers  only  to  hi," 
own  original  Manon  turbinatum  and  does  not  attempt  to  include  Reuss' 
species  as  a  synonym  of  hLs  1'.  tttrbinata.  At  this  time  he  states  that 
Morris  was  in  error  in  including  Manon  turbinatum  Roemer  1841  in  the 
synonymy  of  Spongia  osculifera  Phillips  and  that  the  latter  species 
should  rather  be  inclu<led  in  the  synonymy  of  the  former.  Roemer  is 
ju.stifietl  in  this  contention  by  the  fact  that  Phillips  gave  no  description 
of  the  form  which  he  named  and  figured  (1829,  p.  118,  PI.  i,  fig.  3),  and 
since  Roemer  both  figured  and  described  Manon  turbinatum  and  con- 
sideretl  Phillips'  species  as  a  synonym  of  it,  then  wc  must  accept  Roem- 
er'p  statement  to  that  effect,  for  PhiUips'  specific  name  is  only  a  list 
name  and  unless  Roemer  fell  that  he  wished  to  give  credit  to  Phillips 
as  the  author  of  the  species  no  one  else  can  do  it ;  therefore  the  refer- 
ences in  Morris'  Catalugiieare  incorrect  (1854.  ji.  28). 


19191  O'ConneU,  Cretaceoug  SiUcispongia  139 

Zittel  placed  Marum  turbinaium  Roemer  iu  Pomel's  genus  Sticho- 
phyma,  while  Manon  turbinaium  Reuss  he  assigned  to  Stichophymastrialis 
Pomel  (Zittel,  1878c,  p.  125).  The  skeletal  elements  of  S.  iurbinalum 
he  figured  on  PI.  rv,  fig.  5. 

Hinde  lists,  without  figure  or  description,  Slichopkyma  turbinatum 
(Roemer)  accepting  the  Zittel  revision  (Hinde,  1883,  p.  41). 

Griepenkerl  has  given  the  first  extensive  description  of  the  species 
and  has  stated  that  it  is  one  of  the  commonest  sponges  in  the  Upper 
Quadraten  beds  of  Glentorf,  Braunschweig  (1888-1889,  p.  16). 

Schrammen  notes  that  the  species  is  abundant  in  the  Emscher  Marl 
of  Sudmerberg,  and  rather  rare  in  the  Upper  Senonian  Kalkmei^el  of 
Misburg. 

18266.     J»raiu  punctata  (Miinster)  (p.  146).  Plesiotypb 

From  the  Quadersandstein  of  Goslar,  Miinster  described  Siphonia 
punctata  in  the  'Petrefacta  Gennaniie'  (Goldfuss,  1826,  p.  221,  PI.  lxv, 
figs.  13a,  b).  Roemer  in  listing  this  species  ascribes  it  to  Schroter 
instead  of  MUnater  (1841,  p.  4),  noting  its  occurrence  in  the  Obere 
Kreidemergel  of  Sudmerberg  and  in  the  Untere  Kreidemergel  of 
Ilsebui^  and  Coesfeld. 

Quenstedt  under  the  name  Spumispongia  punctalus  foveatus  de- 
scribes and  figures  a  form  (1878,  p.  406,  PI.  cxxxiv,  fig.  13)  which 
appears  to  correspond  with  MUnster's  species.  Schrammeft  has  in- 
cluded this  species  under  the  synonymy  of  Jereica  punctata  (Miinster), 
but  has  given  the  wrong  page  and  figure  reference,  citing  1878,  p.  405, 
PI.  CXXXIV,  fig.  12  Instead  of  p.  406,  Fig.  13. 

Zittel  placed  Jerea  punctata,  which  he  assigned  to  Goldfuss  not  to 
Miinster,  in  his  genus /ereiea  (1878c,  p.  127,  PI.  v,  fig.  1).  Hinde  accepted 
Zittel's  generic  revision  and  was  the  first  author  to  ascribe  the  species 
to  Miinster  instead  of  to  Goldfuss  as  had  commonly  been  done. 

Schrammen  has  added  little  to  our  knowledge  of  this  species, 
except  that  he  has  pointed  out  that  it  may  be  easily  confused  with 
Catocorypka  subglobosa  von  Zittel,  especially  when  the  summit  is  poorly 
preseired,  since  the  under  side  of  the  two  species  is  the  same.  A  dis- 
tinction is  to  be  found  in  the  central  opening  which  is  simple  in 
Calocorypha  subglobosa  while  in  Jereica  punctata  more  or  less  numerous 
large  postica  cover  the  summit  (1910,  p.  146).  He  then  explains  how 
it  happened  that  Quenstedt  figured  representatives  of  both  of  theS3 
species  under  the  name  Spumispongia  punctatu^. 
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18267.  CoaloeoiTphA  lubgloboiA  von  Zittel  (p.  152).  PLKsicrrrrea 
Zittel  erected  this  species  to  include  &  part  of  Quenstedt's  compre- 
hensive Spumispongia  punctatua  (Zittel,  1878,  p.  128,  PI.  ii,  fig-  4, 
PI.  VI,  fiR.  9}  and  he  cited  PI.  cxxxiv,  figs.  9,  13, 14,  15  of  Quensledl 
(1876-1878)  as  the  parts  of  S.  punctatus  to  be  included  in  his  new  species 
Ccelocorypha  subglobosa.  Schrammen  cites  the  same  Quenstedt  reference 
in  his  synonymy  and  refers  to  Zittel,  reporting  the  species  as  abundant 
in  the  Emscher  of  Sudmerberg.  Since  Zittel  in  naming  his  new  species 
based  upon  a  part  of  Quenstedt's  species  Bgured  a  specimen  from  the 
Quadratenkreide  of  Sudmerberg,  this  place  is  the  type  locality.  Zittel 
did  not  give  a  description  of  this  species,  although  he  gave  a  good  generic 
description  and  figured  the  species.  Since  Schrammen  has  amplified 
the  Zittel  description  the  specimens  from  which  his  notes  were  made 
must  be  considered  plesiotypes. 

18268.  CcBlocorsrphA  socUUi  (Roemer)  (p.  152).  PuHiorm 
Thb  species  was  described  by  Roemer  from  the  Upper  Kreide- 

merge!  of  Sudmerberg  as  Scypkia  socialis  (1841,  p.  6,  PI.  ii,  fig.  5). 
Both  Zittel  and  Schrammen  have  the  reference  in  their  synonymies  as 
Siphonia  socialis  Roemer,  but  that  author  did  not  describe  a  socialit 
under  Siphonia  and,  furthermore,  both  Zittel  and  Schrammen  give  the 
figure  reference  which  fits  Sq/phia  sodalis.  There  is  no  doubt  that  they 
referred  to  that  species  and  that  it  was  the  one  which  Zittel  included  in 
his  genus*C aelocorypba  (1878c,  p.  128,  PI.  iv,  fig.  10).  Schrammen  has 
supplemented  the  orininal  description  from  a  study  of  three  specimens 
which  he  collected  from  the  type  locality,  one  of  which  is  in  the  American 
Museum  Collection. 

18269.  C(Blocoryph»  acuta  (Roemer)  (p,  153).  Plesiotvpe 
From  the  Upper  Krcidemergel  of  Sudmerberg,  Roemer  described 

Scyphia  acuta  (1841,  p.  (i,  PI.  ii,  fig.  4)  and  he  subsequently  changed  the 
generic  designation  to  SiphoHoc(rlia  (1864,  p.  29).  Zittel  revised  the 
species  again,  placing  it  under  Ccelocorypha  (1878c,  p.  128).  Schrammen 
added  verj-  little  further  to  the  description  except  the  dimensions  of 
some  of  the  specimons  which  ho  had  collected  from  the  type  locality, 
for  which  reason  his  specimens  arc  to  Ik?  considered  plesiotypes.  He  had 
examined  five  from  Sudmerl)crg,  one  of  which  is  in  the  collection. 

18270.  Crtoracea  Itnpresia  (Roemer)  (p.  155).  Rxsiotttb 
Roemer  described  this  species  from  the  Quadratenkreide  of  Sudmer- 

IjorR  as  Slellinpongia   impre-sm  (]8t>4,  p.  49).    Quenstedt  figured  two 
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specimens  from  the  same  locality  under  the  name  Spongites  impressus 
(1876-1878,  p.  374,  PL  cxxxiir,  figs.  I,  2).  Zittel  referred  this  species 
toluB  genus  Astrobolia  (1878,  p.  115).  In  his  reference  to  Quenstedt's 
illiistnttion  he  has  fig.  12  instead  of  figures  1,  2 — undoubtedly  an  error 
in  proof  reading.  Schrammen  supplemented  the  original  description 
and  placed  the  species  under  Fomel's  emended  genus  Cytoracea,  but  he 
p,ve  no  illustrations  (1910,  p.  155). 

1S371.    CrtorMwa  grandli  (Roemer)  (p.  155).  Plebiotvpe 

This  species  was  figured  and  described  by  Roemer  as  Sulliap&nffia 
frandis  from  the  Quadratenkreide  of  Sudmerbei^  (1864,  p.  49,  PI.  xvii, 
^.  1).  Zittel  ineluded  it  in  Astrobolia  (18786,  p.  51),  but  Schrammen 
placed  it  in  Cj/toracea  (1910,  p.  155). 

18272.  Cytorscaa  coitata  Schrammen  (p.  155).  Holottpe  or  Metatype 
Schrammen  based  his  description  of  this  species  upon  a  siDgte 
specimen  from  the  Emscher  of  Sudmerberg.  The  specimen  in  the  col- 
lection agrees  with  the  description,  but,  unfortunately,  Schrammen  did 
not  figure  his  holotype.  Were  it  not  for  the  fact  that  he  so  often  stated 
that  he  had  fewer  specimens  than  he  actually  possessed,  and  were  it  not 
for  his  broad  usage  of  the  term  Belegeatiick,  one  would  unquestionably 
consider  the  specunen  in  the  collection  the  holotype.  If  it  is  not,  then 
it  is  only  a  metatype. 

1S3T3.    Bolidlum  pftlniAtuin  (Roemer)  (p.  158).  Plgsiotvpe 

This  species  was  described  by  Roemer  (1864,  p.  55,  PI.  xix,  fig.  8} 
Inm  the  Quadratenkreide  of  Sudmerberg  as  Amorpkospongia  palmata. 
Subsequently  Zitt«l  erected  the  genus  BoHdium  for  a  number  of  species 
characterised  by  their  indefinite  form  and  absence  of  large  ostia  or 
canals  and  having  skeletal  elements  very  similar  morphologically  to  those 
of  the  genera  Astrobolia  and  Chonella.  The  species,  so  far,  is  known  only 
from  Sudmerberg.  Pofita  (1884,  p.  10)  has  recorded  the  finding  of  two 
specimens  at  Kamajk,  Bohemia,  in  the  Korytzan  beds,  but  Schram- 
men questions  the  identification.  Podta  does  not  figure  hb  specimens. 
Hinde  listed  the  species  from  Sudmerberg  without  description  or  figure 
'1883,  p.  31).  Schrammen  adds  a  few  points  to  the  original  description, 
giving  dimensions  and  so  forth. 

18274.     Chonalla  aurlf onnla  (Roemer)  (p.  161).  Plesiotypb 

See  No.  18223. 
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18275.  SalircothoD  muginfttum  (Rocmer)  (p.  166).  Pucsiorrrea 
From  the  Obere  Kreide  of  Goslar  Roemer  figured  and  described 

Scyphia  marginala  (1841,  p.  6,  PI.  ii,  Sg.  7).  Queustedt  makes  reference 
to  this  species  and  figures  a  specimen  from  Sudmerberg  (1876-1878,  p. 
376,  PI.  cxxxiii,  fig.  5).  In  1850  D'Orbigny  made  Scyphia  marginata 
a  synonym  of  Phillips'  species  Spongia  capitata,  changing  the  generic 
designation  to  Cupulospongia.  Roemer  quite  rightly  does  not  accept 
D'Orbigny 's  revision,  except  for  the  genus,  and  considers  that  his  own 
specific  name  marginata  has  priority,  because  Phillips  did  not  describe 
his  species  (Roemer,  1864,  p.  50).  Roemer  not  only  includes  Spongia 
capitata  Phillips  in  his  synonymy  of  Cupulospongia  marginata  but 
places  there  also  Spongia  plajia  and  Spongia  terebraia  by  the  same  author. 
Such  a  proceeding  is  unwarranted  as  one  may  judge  from  a  study  of 
Phillips'  illustrations,  and  later  authors  have  not  followed  Roeraer  in 
this  step.  Cupulospongia  marginata  Roemer  is  placed  by  Zittel  in  hLs 
new  genus  Se/i'sco(fioR  (1878,  p.  118),  a  revision  which  GriepenkerI,Wolle- 
mann,  and  Schrammen  have  accepted,  although  Schrammen  omits 
reference  to  Zittel  in  his  synonymy.  Griepenkerl  reports  the  rare  occur- 
rence of  this  species  in  the  Upper  Quadraten  of  Glentorf,  Braunschweig 
(1888-1889,  p.  16).  Wollemann  notes  its  presence  in  the  Senonian  at 
Gr.  and  Kl.  Bienwende  in  Braunschweig  (1901,  p.  4),  while  Schrammen 
collected  from  Sudmerberg  (1901,  p.  166). 

18276.  PachrtrachQlui  cooieui  (Roemer)  (p.  171).  PLsaioTTra 
Roemer  described  this  species  as  Cnemidium  eonicum  from  the 

Emscher  Marl  of  Sudmerberg  (1841,  p.  4,  PI.  I,  fig.  10).  From  the  same 
locality  and  horizon  Ftoemer  subsequently  described  and  figured  another 
species,  Eudea  tuberosa  (1864,  p.  25,  PI.  x,  fig.  13)  which  Schrammen,  who 
had  access  to  the  holotypes,  considers  to  be  the  same  as  Cnemidium 
eonicum.  In  1864  Roemer  accepted  doubtfully  the  reference  of  his 
original  species  to  D'Orbigny's  Steliispongia  which  the  latter  author 
had  made  in  the  'Prodrome'  (1850,  II,  p.  287).  Quenstedt  called  the 
species  Spongiles  conicus  (1878,  p.  374)  and  figured  a  specimen  from  Sud> 
merl)erg  (loc.  cit.,  PI.  cxxxiii,  fig.  3). 

Schrammen  has  added  to  the  original  description  and  has  ^ven 
two  illustrations  of  a  specimen  from  the  type  locality  (1910,  PI.  xxiv, 
figs,  la,  Ifc);  he  states  that  it  is  abundant  in  the  railroad  cutting  st 
Petersberg,  near  Goslar,  Hanover. 
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Sponges  from  the  Senonian 

The  Quadratenkreide  (Zone  I  of  the  Obersenon  of  Schliiter; 

Zone  3  of  Stolley) 

Spxcibb  ntou  the  Quadratenkreide  of  Oberg,  Hanover 

18277.  TBtlU(«wl«lonritarid«iaCSchrammen)(p.50).  Holottpe  (Spicules) 
Scbraminen  founded  this  species  upon  a  single  specimen  from  the 

Kalkmei^l  of  the  Quadratenkreide  of  Oberg.  He  figured  only  the 
skeletal  elements  of  the  holotype  (1910,  p.  50,  text  plate  r,  fig.  7). 
The  specimen  in  the  Museum  Collection  is  a  bottle  of  spicules  presum- 
ably from  the  holotype. 

18278.  .  StoUeym  omatiuima  Schrammen  (p.  51).  Hbadtottpe 
This  species  was  described  and  figured  from  a  single  specimen  from 

the  Quadratenkreide  of  Oberg  (1899,  p.  7,  PI.  i,  fig.  4;  skeletal  elements, 
text  plate  tv,  fig.  5).  Subsequently  the  number  of  specimens  which. 
Schrammen  examined  was  increased  to  twelve  and  included  some  from 
the  Mucronatenkreide  of  Misburg  (1901,  p.  51;  skeletal  elements,  text 
plate  I,  fig.  1).  Since  the  specimen  in  the  Museum  is  not  the  holotype,  it  is 
to  be  classed  among  the  supplementary  types  as  a  heautotype,  having 
been  one  of  those  selected  by  the  describer  to  further  illustrate  his 
holotype. 

18279.  StoUoyamlcrotuUpa  Schrammen  (p.  51).  Paratype  oh  Heautotype 
This  species  is  one  of  two  genosyntypes  of  Schrammen's  StoUeya 

founded  in  1899.  S.  microtulipa  was  described  from  three  specimens 
from  the  Quadratenkreide  of  Oberg,  but  only  the  skeletal  elements  were 
6gured  (1899,  p.  7,  PI.  in,  fig.  3).  Schrammen  listed  it  in  1901  without 
further  description  or  illustration  (1901,  p.  19).  In  his  Monograph, 
Schramioen  amplified  the  original  description  (1910,  p.  51),  figured  a 
few  more  skeletal  elements  (text  plate  i,  fig.  S!),  and  noted  the  occur- 
rence of  the  species  from  the  Mucronatenkreide  of  Misburg.  In  the 
Museum  Collection  are  one  specimen  and  a  bottle  of  the  spicules  which 
are  paratypes,  since  the  figured  skeletal  elements  accompanying  the 
protolog  must  be  considered  the  holotype.  It  is  possible,  as  in  the  case 
of  nearly  all  of  the  species  described  by  Schrammen  prior  to  1910,  that 
the  specimen  in  the  Collection  is  not  one  of  the  original  series  and  there- 
fore not  a  paratype,  but  belongs  to  material  collected  by  Schrammen 
subsequent  to  the  time  of  description  and  it  would  in  that  case  be  a 
heautotytw. 
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18280.  8toU«rft  fioridft  Schrammen  (p.  54).  Holottpk  (^oiks) 
The  holotypo  of  this  spn^ies  is  a  single  specimen  described  but  not 

figured  by  Schrammen  in  1910  (p.  54;  skeletal  elements,  text  plate  I, 
fig,  5)  from  the  Quadratenkreide  of  Oberg.  In  the  Museum  Collection 
is  a  bottle  of  spicules  presumably  from  the  bolotype,  since  Scbnuomra 
characterizes  the  species  as  "unicum." 

18281.  Tta0n«opiiiitelninuinl(vonZittel)Schrammen(p.55).  PixBtom 
Zittel  in  1879  ('Studien,'  III,  p.  9)  erected  the  genus  Tetkyojma  for 

a  single  specimen  from  the  Mucronatenkreide  of  Ahlten  which  he  called 
T.  steinmanni.  This  species  was  not  described,  but  the  holotype  was 
figured  (loc.  cit.,  PI.  xi,  fig.  3).  The  generic  name  was  given  because  of 
the  close  similarity  of  the  Cretaceous  form  to  a  species  of  the  living 
genus  Tethya.  Schrammen,  in  his  Monograph,  discards  ZittelV  name 
and  proposes  Theneopsis,  because  Tethyopsis  had  already  been  pre- 
empted for  a  living  species  belonging  to  the  same  family  of  the  Stel- 
lettidffi,  Tethyopsis  columnifer  Stewart  (Quart.  Joum.  Micr.  Sc.  1870, 
p.  281).  Schrammen  evidently  had  not  discovered  this  fact  at  the  time 
of  publication  of  his  earlier  papers,  for  in  1899  and  1901  he  accepted  the 
generic  name  proposed  by  Zittel  (1899,  p.  19;  1901,  p.  19).  To  the 
original  locality  and  horizon  Schrammen  has  added  discoveries  from  the 
Quadratenkreide  of  Oberg  and  Misburg  and  from  the  Mucronaten- 
kreide of  Misburg  (1910,  p.  55,  PI.  xii,  fig.  1;  skeletal  elements  teit 
plate  I,  fig.  5).  Since  Schrammen  gave  the  first  description  of  the  species 
his  specimens  are  plesiotypes. 

18282.  DoiT<ierma  (Brochodora)  roatnerl  (Hinde)  (p.  58).     Pixsiorrras 

See  No.  18180. 

18283.  Doijdenna  (Brochodora)  ramiucului  Schrammen  (p.  59). 

Pabattpk 

Schrammen  desciibed  this  species  from  the  Quadratenkreide  and 
MiKTonutonkreidc,  from  Misburg,  Oberg  and  Adenetedt.'  The  figured 
holotype  comes  from  the  Qua<iratenkreide  of  Oberg,  but  neither  of  the 
two  specimens  in  the  Collection  corresponds  to  the  illustration  (1910, 
PL  XVIII,  fig.  0). 

18284.  DoT7d«rma  (Homalodora)  rtunosa  (Mantell)  (p.  59).   PLEsicnrreg'^e 
Mantell  descrilx-d  and  figured  this  species  as  Spongia  ramoaa  (1822  5 

p.  162,  PI.  XV,  figs.  8, 11)  and  the  holotype  is  now  in  the  British  Museums 


1919!  O'ConneU,  Cretaceous  Silidapongia  145 

The  type  horizon  and  locality  were  the  Upper  Chalk  near  Lewes  and 
Brighton,  Sussex.  Hinde,  in  bis  synonymy,  includes  Parkinson's 
"ramose  alcyonite"  figured  on  PI.  vii,  fig.  6  in  Vol.  II  of  the  'Organic 
Remains'  and  described  on  page  92  in  that  volume.  The  specimen 
figured  by  Parkinson  came  from  Berkshire.  Zittel  included  the  species 
in  his  genus  Doryderma  (1878c,  p.  132)  without  further  description  or 
illustration.  Hinde,  who  had  examined  Mantell's  type,  accepted  Zittel's 
revision,  gave  a  detailed  description  of  the  species  and  figured  a  specimen 
from  Oare,  Wiltshire  (1883,  p.-48,  PI.  viii,  figs.  2,  2a).  Schramraen 
rect^nized  a  more  refined  classification  than  that  given  by  Zittel  and 
made  a  new  subgenus,  Homalodora,  for  those  forms  having  a  dense  or 
solid  skeleton  and  in  which  the  surface  was  fine-meshed  and  smooth  with 
irregularly  disposed,  round  ostia  (1910,  p.  59).  Here  he  placed  D. 
Tomoaa,  figuring  a  specimen  from  the  Quadratenkreide  of  Oberg  {loe. 
cit.,  PL  xvm,  fig.  7),  and  noting  its  occurrence  also  in  the  Mucronaten- 
kreide  of  Misburg. 

18285.  Doiydwma  (Honuaodora)  plana  Schrammen  (p.  59).  Cdtypeh 
This  species  was  described  from  twenty  specimens  coming  from 
Misburg  and  Oberg,  the  two  figured  cotypes  coming  from  the  Quad- 
ratenkreide of  Oberg  (1910,  p.  59,  PI.  xvii,  figs.  3, 4).  The  two  specimens 
in  the  American  Museum  Collection  are  cotypes,  but  are  not  the  figured 
specimens. 

18286.  Donrdunuk  (Homalodora)  tuboroM Schrammen  (p.  60).  Cotypu 
The  two  specimens  in  the  collection  are  from  among  the  cotypes 
upon  which  Schrammen  founded  this  species.  He  examined  ten  speci- 
mens from  the  Mucronatenkreide  and  Quadratenkreide  of  Misburg  and 
Oberg,  but  did  not  figure  or  select  a  holotype. 

]8287.     Darrdamia  (Homalodora)  flcui  Schrammen  (p.  60).     Parattpes 
Schrammen's  figured  holotype  of  this  species  comes  from  the  Quad- 
ratenkreide of  Obei^  (1910,  p.  60,  PI.  xvii,  fig.  2).    There  are  five  speci- 
ztjeos  from  this  locality  in  the  Collection,  two  being  young  individuals. 
The  form  has  also  been  found  in  the  Mucronatenkreide  of  Misburg. 
On  account  of  its  small  size  and  form  it  might  easily  be  confused  with 
the  young  of  AmphilecUUa  piriformia.    But  D.  ficus  has  "in  the  central 
portion  of  the  summit  not  a  nmple  oeculum,  but  numerous  postica  2 
mm.  -wide and  fine-ineebed skeleton"  (Schrammen,  1910,  p.  61). 
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18288.  Ainphil«ct«llft  plrUormli  Schrammen  (p.  61).  Heaututtpe* 
In  1901  Schrainmcn  made  a  subdivision  of  Zittel's  genus  Dorydtrma, 

erecting  the  sub^^nus  Amphiledella  with  A.  pirifonnis  as  the  "sub- 
genoholotype "  (1901,  p.  13).  The  figured  holotype  la  from  the  Mucro- 
natenkreide  of  Misburg  {he.  cit.,  PI.  in,  fig.  3)  and  is  now  in  the  Roemer 
Museum.  Schrammcn  recorded  the  occurrence  of  the  species  also  in  the 
Quadratenkreide.  In  1910  he  raised  the  Bul^nuB  to  the  rank  of  a  genus 
(p.  61)  and  was  able  also  to  add  Oberg  to  the  locality  list.  By  mesne 
of  his  additional  material  he  amplified  his  original  description  and  figured 
a  specimen  from  Oberg  (1910,  p.  61,  PI.  xviii,  fig.  8;  skeletal  elements, 
tert  plate  ii,  fig.  6).    (See  also  No.  18203). 

18289.  H«t«roitlnla  obUquK  (Benett)  Hinde  (p.  62).  PLnicrrtrc 
From  the  Gray  Sand  and  Chalk  flints  of  Warminster  and  Wile)-. 

Miss  Benett  listed  and  figured  a  species  which  she  called  Polypothecus 
obliqua  (1831,  p.  9,  PI.  viii,  figs.  1,  2).  Hinde  placed  the  species  in  Zit- 
tel's  genus  and  gave  a  full  description  of  it  with  illustrations  both  of  as 
individual  specimen  and  of  the  skeletal  elements  (1883,  p.  53,  PI.  x, 
figs.  2,  2a,  2b,  2c).  He  explained  that  while  Miss  Benett  had  given  no 
description  of  the  species  her  illustrations  left  no  doubt  as  to  the  sponge 
she  bad  in  mind,  for  there  was  no  other  from  Wiltshire  with  the  "peculiar 
elongated  compressed  stem  or  root  shown  in  her  figure."  As  Hinde 
pointed  out,  there  was  no  certainty  that  the  Chenendopora  Miqtia 
figured  and  described  by  Michelin  (1840-1847,  p.  132,  PI.  xli,  figs.  2a. 
b)  was  the  same  as  Miss  Benett's  Polypolheda  Miqua,  although  Michelin 
made  her  species  a  synonym  of  his.  Since  Michelin  undoubtedly  had  not 
seen  Miss  Benett's  types,  but  depended  solely  upon  the  illustratiooi 
which  she  gave,  and  since  Hinde  had  collected  from  the  type  locaUty  and 
questioned  Michelin's  identification  of  the  French  forms  with  those  from 
Wiltshire,  we  must  consider  that  Michelin's  species  is  distinct. 

Schrammen  includes  in  his  synonymy  of  H.  obliqtta  two  species 
which  he  described  in  1901  as  genosyntypes  of  his  Asteroderma,  namely, 
A.  expansa  (1901,  p.  14,  PI.  in,  fig.  4)  and  A.  arnica  (p.  14,  PI.  i,  fig.  9). 
Schrammen  has  figured  specimens  from  the  Quadratenkreide  of  Oberg 
(PI.  XVI,  fig.  2)  and  the  Mucronatenkreide  of  Misburg  (PI.  xvi,  fig.  3, 
PI.  XVII,  fig.  1). 

18290.  Hftteroatinla  tmim^nif  Schrammen  (p.  63).  iMomc 
For  a  complete  discussion  of  this  species  see  No.  18471. 
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Scbrammen  states  in  his  Monograph  that  this  species  is  confined  to 
the  Mucronatenkreide  of  Misburg,  yet  in  the  Museum  Collection  is  a 
bottle  of  skeletal  elements  labelled  by  Schrammen  himself  from  the 
Quadratenkreide  of  Oberg. 

18291.     PMhypoterion  aiiiltum  Schrammen  (p.  64).  Idiotvpe 

The  figured  holotype  of  this  species  from  the  Mucronatenkreide 
of  Misbui^  is  stated  by  Schrammen  to  be  the  only  known  specimen, 
yet  the  fragments  and  spicules  in  a  bottle  in  the  Museum  Collection  are 
labelled  by  Schrammen  himself  and  must  have  been  overlooked  by  him 
,  when  he  was  recording  his  occurrences. 

18292.     PachinioD  leriptum  (Roemer)  (p.  67).  Plbsiottpbb 

See  No.  18204. 

18293.    P»ehiiiloti  cyllndricum  Schrammen  (p.  68).  Headtotypb 

This  species  was  orlgipally  the  genoholotype  of  Schrammen's 
monotypic  genus  Neokindia  {1901,  p.  11).  The  figured  holotype,  now 
in  the  Roemer  Museum,  came  from  the  Quadratenkreide  of  Misbui^ 
[toc-cit.,  PI.  II,  fig.  5;  skeletal  elements,  PI.  v,  fig.  2).  This  genus,  further- 
more, was  the  type  for  Schrammen's  family  Neohindiad^.  When  he 
published  his  Mont^raph,  Schrammen,  having  better  material  at  hand, 
found  that  JV-  eylindriai  was  in  reaUty  a  Pachinion.  Consequently  the 
genus  Neokindia  was  left  without  a  species  and  the  family  Neohindiadie 
nthout  a  genus,  both  names  thus  becoming  nomina  nuda.  While  the 
specimen  in  tbe  Museum  Collection  is  quite  as  perfect  as  the  figured  one, 
it  is,  unfortunately,  not  the  holotype.  Schrammen  states  explicitly 
(1910,  p.  69)  that  this  species  occurs  only  in  the  Quadratenkreide  of 
Misburg  in  spite  of  the  fact  thathe  figured  a  specimen  from  the  Quad- 
ratenkreide of  Oberg  and  that  he  had  labelled  a  specimen  and  bottle  of 
(piculea  from  Oberg  which  are  now  in  the  American  Museum  Collection. 
Since,  however,  he  has  figured  a  specimen  from  Oberg  (1910,  PI.  xviii, 
Sg-  3),  even  though  he  has  failed  to  include  that  place  in  his  localities, 
Ihe  specimen  in  the  collection  is  a  heautotype. 

'S294.    ProcoralllitM  polymorpbua  Schrammen  (p.  69).        Paratvpb  or 

Heautotype 
See  No.  18236. 

'S295.    Propacbastrella  prinuBva  (von  Zittel)  (p.  71).  Plesiotyfe 

In  the  third  part  of  his  'Studien  iiber   fossile  Spongien'  Zittel,  in 

'879  (p.  10),  described  a  new  species,  PachastreUa  primcBva  (PI.  xi,  fig. 
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4),'  from  the  Quadratenkreide  of  Ahlten.  In  1883,  Hinde  ('Catalogue,' 
p.  26,  PI.  II,  figs.  1,  la)  described  from  the  Upper  Chalk  of  Flam- 
borough  a  new  species  Pachaatrella  amvoliUa  which  he  etates  may  be 
distinguished  from  P.  primava  Zittcl  "  by  its  mode  of  growth  and  also  In- 
the  dimensions  of  the  spicules."  He  admits  that  in  form  and  artauge- 
ment  of  the  spicules  the  two  species  are  alike.  Hia  criteria  of  diBtiDction 
are  evidently  not  well  taken,  and  Scbrammen  seems  entirely  justified 
in  not  admitting  the  British  form  as  a  new  species. 

In  1885  Po^a  ('Beitrage,'  III,  p.  8)  identified  certain  skeletal 
elements  which  he  had  found  in  the  Weissenbei^  beds  of  Bencov  with 
Hinde's  PachastreUa  carteH  (1889,  'Spicules/  p.  46,  PI.  in,  figs.  2ft^l) 
and  this  also  Schrammen  includes  under  Propacha^eUa  primetta,  a 
procedure  which  seems  entirely  justified  on  the  basis  of  the  form  of 
skeletal  elements.  In  1899  {'Tetractinelliden,'  p.  8)  Schrammen  placed 
Pachastrella  primava  under  Gray's  genus  DercUua,  but  in  1910  he  made  a 
new  genus  Propacha^trella,  because  the  Mesozoic  genus  differs  from  the 
related  recent  ones  Derdlus  Gray,  Pachastrella  Oscar  Schmidt  and  Cal- 
tropella  Sollas  in  "the  possession  of  a  dermal  covering  of  dichotriciu" 
(1910,  p.  71).  The  species  primava  is  the  only  Mesoioic  Pachastrellid 
which  ha,8  been  found  in  entire  specimens;  all  others  are  known  eitbv 
from  fragments  or  from  spicules  alone.  (See  Schrammen,  1910,  PL 
XIII,  fig.  1,  illustration  of  large  specimen  from  the  Mucronatenkrade  of 
Alisburg.) 

18296.  PhytnatsUa  IntumsBceiu  (Roemer)  (p.  73).  Hoiiaoims 
See  No.  18206. 

18297.  PbTmatoUa  bulboM  von  Zittel  (p.  75).  PLKstOTrm 

See  No.  18207. 

18298.  Phymatolla  tuberoaa  (Quenstedt)  (p.  76).  PLxsiorrm 
Quenstedt  described  this  species  as  Scypkia  ftiierosa  from  the  Quad- 
ratenkreide of  Kohlerholz  near  Ilsenburg  (1876-1878,  p.  388,  PI.  cxxxni. 
figs.  18-20).  He  thought  it  was  the  same  as  Roemer's  Scypkia  ttAenta 
('Verst.  Norddeutschen  Kreidegeb.,'  1841,  PI.  ii,  fig.  9)  but,  according 
to  Schrammen  (1910-1912,  p.  3),  Roemer's  type  cannot  be  identified 
either  as  to  genus  or  family.     Quenstedt's  tvberosa  is,  therefore,  a 
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distinct  species  and  has  been  shown  by  Zittel  (1878,  p.  138)  to  belong  to 
his  genus  Pkymatella,^  He  retained  the  name  tuberosa  but  credited  it  to 
Quenstedt,  a  procedure  which  is  justifiable  because  Quenstedt's  tvberosa 
did  not  belong  to  the  genus  under  which  Koemer  had  placed  his  tuberosa. 

Schranunen  suggests  that  probably  the  species  Sq/pkia  attenuata, 
S.  lobata  and  S.  mamiUala  of  Courtiller  (1859,  p.  122,  PI.  v,  figs.  2-5, 
PI.  VI,  fig,  1)  belong  to  Phymatella  tuberosa  (Quenstedt). 

Thb  species  is  reported  by  Schraramen  only  from  the  Quad  rate  n- 
kreide  and  Mucronatenkreide  and  from  Misburg,  Oberg  and  Ilsenburg. 
He  appears  to  have  overlooked  the  specimen  from  the  Scaphit«s  Planer 
of  Nettlingen. 

18299.  Phyinat«ll»  aphsroLdfli  Schrammcn  (p.  76).  Cotvpes 
This  species  was  described  by  Schrammen  from  the  Quadraten- 

kreide  and  Mucronatenkreide,  from  Oberg  and  Misburg  (1910,  pp.  76, 
77),  the  figured  cotypes  being  from  the  Quadratenkreide  ofOberg(ioc. 
cil.,  PI.  I,  figs.  6-8).  None  of  the  three  specimens  in  the  collection  is  a 
figured  one. 

18300.  Phymftt«Ua  betttropora  von  Zittel  (non  Roemer)  (p.  77). 

Plebiotypb 
In  1878  Zittel  erected  the  genus  Phymatella  (1878c,  p.  137)  and 
included  under  it  Scyphia  heteropora  Roemer.  This  had  been  described 
in  1841  from  the  Upper  Kreidemergel  of  Sudmerberg  (Roemer,  1841,  p. 
7),  and  a  poor  illustration  of  the  holotype  had  been  given  {PI.  ii,  figs, 
13  a,  b).  Zittel  gives  no  description  of  Phymatella  heteropora  (Roemer)'; 
but  figures  some  tetraclones  from  a  fragment  from  the  Mucronatenkreide 
of  Ahlten  {1878c,  PI.  viii,  fig.  2).  Zittel  had  not  seen  Roemer's  type  and 
Schrammen  thinks  that  it  would  be  impossible  to  tell  solely  from  Roe- 
mer's very  brief  description  and  sketchy  protograph  whether  or  not  Scy- 
pkia  heteropora  was  a  Phymatella.  Schrammen,  after  a  study  of  Roe- 
mer's holotype  and  other  type  material,  came  to  the  conclusion  that  S. 
heteropora  was  not  a  Phymatella,  for  which  reason  Phymatella  heteropora 
Zittel  is  distinct  from  Scyphia  heteropora  Roemer.  Schrammen  (1910, 
p.  77)  describes  ten  specimens  from  the  Kalkmergel  of  the  Quadraten- 
and  Mucronatenkreide,  from  Misburg,  Ahlten  and  Oberg,  figuring  one 
specimen  from  the  Quadratenkreide  of  Oberg  (1910,  PI.  in,  fig.  1). 


It  u  poHible  ttut  the  ctror  ii  dur  to  QuenotFdt'i  niBTiner  u[  having  icnfrir  nnd  ipeciSc  um«  priDl«f 
for  he  bIwk^  hat  the  Intlvr  in  bold  f»c«  lyt*  while  Ihc  former  trp  in  Romnn  type  A  number  nf  Hpeeit 
jurt  prvFAijjkg  tub*rotut  had  been  under  the  genua  Sponff^le^  end  a  reaaonabie  eiplanation  aeema  to  b 
that  Zittd  DVn-hioksd  the  tntwitinn  lo  Scyphia. 
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18301.  AuluinU  luldtOTft  (typica)  (Roemer)  (p.  78).  Plkmottr 
This  siwcies  was  described  by  Roemer  (1864,  p.  30,  PI.  xi,  fig.  7) 

as  Sipkonoarlia  sulcifera,  from  the  Mucronatenkreide  of  Dolberg  near 
Hamm  and  the  Quadratenkreide  of  Ilsenburg.  Zittel  ('Studien,'  II, 
1878c,  p.  138),  subdividing  Roemcr's  genus  Siphonocalia,  placed  certain 
of  the  species  in  a  new  genus  Aulaxinia.  He  adds  further  occurrences 
from  Linden  and  Ahlten.  Griepenkcrl  has  identified  this  species  as  of 
rare  occurrence  in  the  Quadratenkreide  at  Boimstorf,  Braunschweig 
(1898-1899,  p.  18).  Schranimen  has  added  the  localities  of  Oberg. 
Glentorf,  Misburg,  Biewende  and  Adenstedt  to  those  already  known 
(1910,  p.  78)  and  has  figured  three  specimens  from  the  Quadratenkreide 
of  OberK,  none  of  which  is  among  the  five  in  the  Museum  Collection. 

18302.  Craterellft  tuberosk  Schrammen  (p.  80).  Hbautdttpu 
Schranamcn  described  this  species  from  the  Quadratenkreide  of 

Misburg  and  Oberg  figuring  from  the  former  locality  a  large  specimen 
which  is  now  in  the  Roemer  Museum  (1901,  p.  5,  PI.  ii,  fig.  2).  Thi» 
species  was  the  genoholotype  and  sole  species  in  the  genus  at  the  time  (rf 
description.  By  an  oversight,  Schranunen  omitted  in  his  Monogr^ 
reference  to  Oberg  as  one  of  the  localities  at  which  this  species  is  found, 
although  he  figured  a  specimen  therefrom  (PI.  iii,  fig.  3)  and  there  are 
three  specimens  in  the  Museum  Collection. 

1S303.  HTimaciophTtuin  Toniicosum  (Roemer)  (p.  81).  PLEsiorrm 
Roemer  described  this  species  in  1864  as  SteUispongta  vemeom 
from  the  Quadratenkreide  cast  of  Sottmar  and  from  Gr.  Biewende  (1864, 
p.  50).  The  figured  holotype  was  only  a  fragment  (ioc.  cU.,  PI.  x^Ti. 
fig.  5)  and  the  specimen  figured  by  Schrammen  is  hardly  any  better 
except  that  the  illustration  is  well  executed  (1910,  PI.  iv,  fig.  1 ;  skeletal 
elements,  text  plate  iv,  fig.  3). 

18304.     Callopegma  ockulis  von  Zittel  (p.  81).  Plesicttph 

From  the  Mucronatenkreide  of  Ahlten,  Linden  and  Ciply,  Zittel 
described  this  sppciea  in  1878  ('Studien,'  II,  p.  139).  Hinde  in  his 
'Catalogue'  (1883,  p.  61)  described  a  species  from  the  Upper  Chalk  of 
South  England  as  Callopegma  obconicum.  Schranunen  considers  that  the 
characteristics  cited  by  Hinde  as  distinguishing  his  species  from  C. 
acaulis,  namely,  "its  smaller  size,  the  absence  of  a  cup  in  the  centre, 
and  its  even  surface"  arc  not  necessarily  those  of  a  new  apecisB,  but 
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simply  of  the  young  ot  C.  acaulis.  He  holds  that  the  figure  given  by 
Hinde  of  C.  obconicum  is  that  either  of  a,  young  C.  acauHs  or  else  of  an 
adult  form  from  beds  of  earlier  age  than  the  Quadratenkreide.  Schram- 
men  reports  it  from'  Ilsede,  Misburg,  Adenstedt,  and  Ahlten  and  figures 
two  specimens  from  the  Quadratenkreide  of  Oberg  (PI.  iv,  figs.  3,  4; 
skeletal  elements,  text  plate  iv,  fig.  9).  The  species  ranges  from  the 
Lower  Senooian  sand  marl  through  the  Mucronatenkreide  (1910,  pp. 
81,  82). 

18305.  ThTCodpbonUk  poatumus  Schrammen  (p.  85).  Paratypeb 
This  is  a  very  small  species  which  was  described  by  Schrammen 

{1910,  p.  85,  text  plate  iv,  fig.  4)  from  eight  specimene  from  the  Quad- 
ratenkreide of  Oberg.  There  are  five  specimens  in  the  Museum  Collec- 
tion which  are  all  paratypes,  if  we  consider  that  the  skeletal  elements 
figured  are  the  holotype. 

18306.  TuronU  TuUbilJs  Michelin  (p.  86).  Plesiotvpe 
This  is  one  of  the  few  species  described  before  1850  which  has  re- 
tained its  ordinal  name  to  the  present  day  without  generic  revision  by 
later  students  of  the  sponges.  At  the  time  of  description  mnahtKs 
was  the  genoholotype  of  the  monotypic  genus  Turonia,  a  name  given  by 
Michelin  because  of  the  abundance  of  this  species  in  the  environs  of 
Tours  (1840-1847,  pp.  125,  126).  The  specific  name  was  chosen  because 
of  the  great  variability  in  form  and  size  displayed  by  this  sponge  as 
shown  in  the  figures  of  the  many  cotypes  {loc.  dt.,  PI.  xxxv,  figs.  1-8). 
Michelin  records  it  from  the  Cretaceous  of  Chateauvieux  near  Saint- 
Aignan  (Loir-et-Cher)  and  in  the  environs  of  Tours  (Indre-et-Loire) . 
Bronn,  in  the  third  edition  of  the  'Lethtea  Geognostica,'  described  this 
species  briefly  and  reproduced  one  of  Michelin's  figures  (1852,  part  5, 
p.  60,  PI.  XXVIII,  fig.  8).  Fromental  changed  Michelin's  generic  name  to 
Turonifungia  to  correspond  to  the  system  of  nomenclature  which  he 
erected,  but  which  has  not  been  followed  by  later  authors.  He  took 
Michelin's  description,  adding  nothing  to  it,  giving  no  new  localities  nor 
any  figures  and,  therefore,  the  name  Turonifungia  has  no  standing. 
Fromental's  plan  of  having  uniform  endings  for  all  of  the  generic  names 
in  one  family  has  its  good  points,  but,  unfortunately,  cannot  be  adopted, 
if  we  adhere  to  the  laws  of  priority.  Courtiller  figured  and  briefly 
described  this  species  (1859,  p.  141,  PI.  xl,  figs.  2, 3, 4)  and  of  the  illus- 
trations Schrammen  considers  Fig  2  to  be  a  true  T.  variabilis,  including 
here  also  Courtiller's  T.  sukala  {loe.  cit.,  p.  141,  PI.  xl,  fig.  1).    In  this 
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latter  step  he  follows  Zittel  who  accepts  Michelin'B  deecriptioaa  aiu) 
names  and  who  includes  the  T.  suicala  of  Courtiller  under  the  T.  rati' 
abilia  of  Michelin  (1878,  II,  p.  150).  Hinde  accepted  all  of  Ziltd'tt 
classification  and  noted  the  occurrence  of  the  speciefl  in  the  Upper  Chalk 
of  Flamborough  and  of  the  South  of  England  (1883,  p.  76). 

Schrammen  has  added  two  northwest  Germaa  localities  to  those 
already  known,  reportin;;  it  from  the  Quadratenkreide  of  Obei^  and  the 
Quadratcnkrcide  and  Mucronatenkreide  of  Misburg  (1910,  pp.  86,  87) 
whence  he  has  figured  five  specimens  (PI.  xi,  figs.  1-3,  PI.  Ill,  figs.  8,  9). 
The  specimen  in  the  Museum  Collection  from  the  Quadratenkreide  of 
Oberg  is  not  one  of  those  figured.  The  species  is  very  rare  and  email  in 
the  higher  beds  of  the  Quadratenkreide,  but  becomes  more  abundant, 
very  much  larger,  and  extremely  variable  in  form  in  the  Mucronaten- 
kreide where  Schrammen  has  found  specimens  up  to  15  cm.  in  height 
and  30  cm.  in  thickness  (1910.  p.  87). 

Michelin's  protolt^,  supplemented  by  the  numerous  illuatrations 
is  sufficient  to  make  it  clear  what  sponge  he  was  describii^,  yet  it  lacks 
all  the  details  regarding  structure  and  form  which  later  day  writ«re 
give.  E^specially  is  the  protolog  inadequate  in  that  it  contains  no  de- 
scription of  the  skeletal  elements.  There  was  a  very  real  need  of  & 
redescription  and  this  Schrammen  has  given.  The  specimens  from  north- 
western Germany  which  he  used  for  this  purpose  are  thus  plesiotypes. 

18307.     TuTonia  constricta  von  Zittel  (p.  87),  PLEsiorrrBa 

From  the  Mucronatenkreide  of  Ahlten,  Zittel  described  this  species 
(1878c,  p.  150),  but  he  figured  only  the  skeletal  elements  (loc.  cit..  PI. 
IX,  fig.  3).  Schrammen  gave  a  fuller  description  of  the  species  (1910. 
p.  87)  based  upon  thirty  specimens  collected  by  him  from  the  Quadraten- 
kreide of  Oberg  and  the  Mucronatenkreide  of  Misburg,  from  the  former 
of  which  he  figured  three  specimens  (PI.  in,  figs.  5-7)  and  also  the  skeletal 
elements  (Text  Plate  iv,  fig.  6).  Since  the  Schranunen  material  was 
used  to  further  describe  and  illustrate  Zittel's  description,  the  fourteen 
specimens  from  Oljerg  are  all  plesiotypes. 

1S308.     Tiu^nift  cerabriformis  Schrammen  (p.  88).  Corm 

Schrammen  described  this  species  and  figiu«d  two  cotypes  (1910 
p.  88,  PI.  Ill,  figs.  10,  11;  skeletal  elements,  text  plates  rv,  fig.  7)  from 
the  Quadratenkreide  of  Oberg  to  which  horizon  and  locality  he  says  the 
species  is  confined.    However,  there  are  specimens  in  the  American 
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Museum  Collection  from  another  horizon  and  locality  so  that  it  is  not  so 
restricted  as  would  appear  to  be  the  case  from  Schrammen's  statement 
in  print.    (See  No.  18478.) 

18309.  Jwflft  qu0iut«dtl  von  Zittel  (p.  89). 

See  No.  18182  for  discussion  of  this  species.  There  are  six  plesio- 
types  from  Oberg,  one  of  which,  a  young  individual,  is  figured  (Schram- 
men,  1910,  PI.  ii,  lig.  4),  Unfortunately  the  lower  half  inch  of  the  speci- 
men has  been  broken  off  and  ii  missing. 

18310.  Jorw  gTftciliB  Schrammen  (p.  91).  (Figured).  Kolottpe 
The  specimen  of  this  species  in  the  American  Museum  Collection  is 

labelled  Jerea  sp.  nov.  by  Schrammen.  By  a  comparison  with  the 
description  and  illustration  of  the  only  new  species  of  Jerea  described 
in  the  Monc^aph,  it  was  possible  to  determine  that  the  specimen  so 
labelled  is  the  figured  holotype  of  J.  gracilis  from  the  Quadratenkreide 
of  Oberg  (1910,  p.  91).  Only  two  specimens  had  been  examined  by 
Schrammen  and  the  species  is  unknown  elsewhere.  On  the  surface  of 
the  specimen  is  a  triangular  break,  where  a  portion  has  dropped  out; 
in  the  figure  the  piece  is  still  in  place,  but  cracks  are  represented,  mark- 
ing the  outline  of  the  present  hole  in  the  surface  {loc.  cil.,  PI.  ii,  fig.  5). 
This  is  the  only  figured  holotype  in  the  collection. 

18311.  Sipbonla  tubulosa  (Roemer)  (p.  93).  Plesiottpes 
Rocmer  described  this  species  from  the  Lower  Cretaceous  of  Peine, 

Hanover  (1841,  p.  8,  PI.  in,  fig.  10)  as  Scyphia  tubulosa,  a  name  which  has 
been  changed  by  Schrammen  to  Siphonia  tubulosa.  In  1888-1889, 
Griepenkerl  described  from  the  Quadratenkreide  of  Glentorf  a  form 
which  he  called  Siphonia  ovalis  (1888-1889,  p.  93,  PI.  m,  figs.  3a,  6). 
His  description  and  illustrations  are  good  so  that  there  can  be  no  doubt 
of  the  form  that  he  had  in  mind.  With  this  definite  information  regard- 
ing the  species  from  Konigslutter  and  having  Roemer's  type  material  to 
consult,  Schrammen  came  to  the  conclusion  that  Oriepenkerl's  species 
was  synonymous  with  Roemer's  Siphonia  lubidosa.  It  is  unfortunate 
that  the  three  specimens  figured  by  Schrammen  {1910,  PI.  ii,  figs.  6-8; 
skeletal  elements,  Lext  plate  iv,  fig.  11)  were  all  young  individuals,  for 
there  is  thus  no  good  illustration  in  the  literature  of  Roemer's  species, 
the  original  figure  as  usual  being  very  poor.  In  the  Museum  Collection 
are  two  young  individuals  and  four  others. 
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18312.  Siptionia  mlcroporm  Schratnmen  (p.  94).  Comm 
This  species  was  described  by  Schrammen  (1910,  p.  94)  from  six 

specimens  which  he  had  examined  from  the  Quadratenkreide  of  Oberg 
of  which  he  figured  two  (PI.  ii,  figs.  9, 10;  skeletal  elements,  text  plate 
IV,  fig.  10).  There  are  three  specimens  in  the  Museum  Collection  but 
none  corresponds  to  any  of  those  figured. 

18313.  Acrocbordonia  ramoi*  Schrammen  (p.  96).  PABAirm  o% 

HBADTOTrm 
In  1901  (p.  6),  Schrammen  erected  the  genus  Aeroehordonia  with 
the  single  species  and  genoholotype  ramosa  (p.  7,  PI.  i,  fig.  8,  PI.  v, 
fig.  1).  The  holotype  is  in  the  Roemer  Museum.  The  species  is  known 
only  from  the  Quadratenkreide  of  Oberg.  In  1910  Schrammen  gave  a 
fuller  description  (p.  96)  and  figured  two  more  specimeos  from  Oberg 
(PI.  IV,  figs.  5,  6;  text  plate  vt,  fig.  10).  The  five  specimens  in  the  col- 
lection may  be  either  paratypes  or  heautotypes,  depending  upon  whether 
they  were  part  of  the  original  series  or  belonged  to  the  supplementary 
material. 

18314.  Acorchordonia  auricula  Schrammen  (p.  97).  PAaATm 
Schrammen  described  this  species  in  1910  from  the  Quadratenkreide 

of  Obci^  figuring  the  holotype  (PI.  iv,  fig.  7),  the  description  of  whidi 
was  based  upon  three  specimens.  In  the  American  Museum  Col'eclion 
the  only  representative  is  a  bottle  full  of  small  fragments. 

18315.  DiscodermlaantlquaSchrammen  (p.97}.  CoTYPEsoRHEAUTcmrits 
This  species  was  described  by  Schrammen  in  1901  (p.  5)  from  speci- 
mens from  the  Quadratenkreide  of  Oberg  and  the  Mucronatenkreide  of 
Misbui^,  although  the  figure<]  cotypes  are  all  from  the  former  locality 
and  horizon  (PI.  i,  figs.  2-4;  skeletal  elements,  PI.  iv,  fig.  3)  and  are  now 
to  be  found  in  the  Roemer  Museum.  In  his  Monograph,  Schrammen  has 
figured  three  more  specimens  from  the  Quadratenkreide  of  Oberg  (PI. 
viii,  figs.  1-2,  PI.  VII,  fig.  7)  and  reprinted  on  PI.  vii,  figs.  5,  6  the  two 
original  figures.  There  are  six  specimens  in  the  Museum  Collection, 
hnt  none  is  figured, 

18316.  Bhagadiiiia  rimoia  (Roemer)  (p.  100).  PLBsiorrpEa 
In  1864  Roemer  described  Cupulospongia  rimosa  (p.  51,  PI.  xviii, 

fig.  8)  fniin  the  Mucronafonkreido  of  Alillen  ;ind  the  Quadratenkreide 
of  Ilseuburg.    Part.s  of  Hocnier's  genii-s  Ziltel  s<'parated  out  for  a  new 
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genus  Ragadinia  (1878c,  'Studien,'  II,  p.  152,  PI.  x,  fig.  4).  At  that 
time  rimosa  was  the  only  species  to  be  placed  under  this  genus,  though 
Zittel  states  that  the  abundant  material  from  Ahlten  includes  two  or 
three  different  species.  PoCta  (1884,  p.  41}  records  the  occurrence  of  a 
single  poorly  preserved  specimen  in  the  Korytzan  beds  of  Kollln  (PI.  ii, 
fig.  14);  he  figures  only  the  skeletal  elements,  the  sponge  itself  being  in 
too  poor  a  state  of  preservation.  Schrammen  (1910,  pp.  100-101) 
states  that  he  has  examined  over  100  specimens  and  he  adds  to  previously 
known  localities  Oberg,  Misburg,  and  Adenstedt,  from  the  first  two  of 
which  he  has  figured  four  specimens  (PI.  vii,  fig.  4,  PI.  viii,  figs.  6,  7, 
PI.  X,  figs.  5,  6;  skeletal  elements,  text  plate  v,  fig.  3). 

18317.  H>'fm'1'"<f  do«d«rl*lnl  Schrammen  (p.  101).  Metatyfb 
Schranmien  described  this  species  in  1910  from  two  specimens  ob- 
tained by  him  from  the  Kalkmergel  of  the  Quadratenkreide  of  Oberg. 
He  figured  the  upper  and  lower  surfaces  of  one  large  platter-shaped 
specimen  (PI.  vii,  figs.  1  and  2)  and  a  single  view  of  a  smaller  auriforme 
one  (PI.  VII,  fig.  3).  In  the  American  Museum  Collection  is  a  specimen 
which  closely  parallels  this  third  figure,  but  it  is  labelled  Discodermia 
doederleini  Schrammen.  Since  Schrammen  described  no  species  of  that 
name  under  Diacodtrmia  and  since  the  specimen  in  the  collection  is 
evidently  a  Rkagadinia,  I  have  placed  it  under  that  genus.  It  comes 
from  Schrammen's  type  locality,  but  not  having  been  used  by  him  in  the 
literature  it  is  only  a  raetatype.  It  is  likely  that  Schrammen  at  first 
identified  his  specimen  as  a  Discodermia  and  later  changed  the  determi- 
nation to  Rkagadinia. 

18318.  CoIohoImU  pUcat*  Schrammen  (p.  103).  Cottpes 
This  species  is  the  genoholotype  of  the  monotypic  genus  Colos- 

solaeis.  It  was  described  in  1910  by  Schrammen  (p.  103,  PI.  viii, 
fig.  5,  PI.  IX,  figs.  1,  2;  text  plate  v,  fig.  1)  from  three  specimens  from 
the  Quadratenkreide  and  Mucronatenkreide  and  from  Misburg  and 
Oberg.  There  is  one  fairly  large  fragment  in  the  Museum  showing  the 
interior  and  exterior  of  the  wall  and  the  size  and  arrangement  of  ostia 
and  postica.    There  is  also  a  bottle  of  small  fragments. 

18319.  Bhoptruin  scTtftlUoim*  Schrammen  (p.  104).  Cotypeb 
This  species  is  the  genoholotype  of  Schrammen's  monotypic  genus 

Rhoptrum.   The  description  is  based  upon  four  specimens  from  the  Quad- 
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ratenkreide  of  Oberg  (Schrammen  1910,  p.  104,  PI.  v,  figs.  5-7;  text 
plate  V,  fig.  2).  There  are  in  the  Museum  CollectioD  two  specimens,  a 
third  identified  affine  and  a  bottle  containing  a  few  spicules. 

18320.  PlLymaraphinU  InfmuUbuUformti  Schrsmmen  (p.  105). 

CoTTFES  OB  HEACTOTTPCtt 

This  species  was  described  as  the  genoholotype  of  the  monotypic 
genus  Phymaraphinia  by  Schrammen  in  1901  (p.  9,  PI.  i,  figs.  6,  7,  PI. 
IV,  fig.  8),  the  originals  of  the  figured  cotypes  coming  from  the  Mucro* 
natenkreidc  of  Misburg  and  the  Quadratenkreide  of  Oberg  aod  being 
now  in  the  Roemer  Museum.  In  1910  (p.  105)  Schrammen  amplified 
the  description  figuring  one  new  specimen  from  each  of  the  two  localities 
just  mentioned  (PI.  v,  figs.  1,  2).  It  is  impossible  to  determine  whether 
the  specimens  in  the  collection  are  cotypes  or  heautotypes,  for  there  ia  no 
way  of  telling  whether  they  were  of  the  original  series  or  whether  they 
were  among  the  supplementary  specimens  collected  by  Schrammen  after 
he  wrote  his  description  of  the  species. 

18321.  Cjreloclema  eompreua  (Hinde)  (p.  105).  Plesiottpis 
This  species  was  described  as  Ragadinia  compressa  by  Hinde  (1883. 

p.  82)  from  the  Upper  Chalk  of  Oare,  and  Huish,  Wiltshire  (PI.  xu. 
figs.  3,  3a).  Schrammen  considers  that  this  species  cannot  be  regarded 
a."  a  Rhagadinia  "because  the  arms  of  the  tetraclones  around  the 
osculum  have  circular  elevations  which  the  tetraclones  in  Rhagadinia 
never  possess"  (1910,  p.  107).  Schrammen  has  found  the  species  at 
Mi.sburg  and  Oberg  in  the  Quadratenkreide  and  Mucronatenkreide 
and  has  figured  a  specimen  from  the  Quadratenkreide  of  Oberg  (PI.  v, 
figs.  3,  4;  skeletal  elements,  text  plate  vi,  fig.  5). 

18322.  Proc»U»pBU  clay»t»  (Hinde)  (p.  108).  Plesiottpe 
This  species  was  dcscribetl  by  Hinde  as  Ragadinia   clavala  from 

the  Upper  t'halk  of  Willshire  (1883,  p.  84,  PI.  xix,  figs.  4,  ia.  46,  4c), 
the  colypcs  being  in  the  Jennyn-Street  Museum.  In  1901  SchrammeD 
(p.  7)  erected  the  genus  Prokaliapsix,  with  the  species  cylindrica  as  geno- 
holotype. This  s|>ecies  comes  from  the  Quadratenkreide  of  OI>ei^  and 
the  Miici-oniitcnki-eide  of  Misburg,  (he  figured  holotype  coming  from 
the  latter  (PI.  i,  fig.  "»)  and  being  now  in  the  Roemer  Museum.  By  the 
time  uf  publication  of  the  Monogriiph  Schrammen  had  concluded  that 
his  species  /*.  eijUndricu  iva.s  the  same  as  Hlndc's  Ragadinia  clavala, 
for  which  rca.-ioii  be  siccepted  HindeV  specific  name.    Since,  however. 
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the  tetraclones  in  the  central  region  are  furnished  with  collar-like  eleva- 
tions such  as  never  occur  in  Ragadinia,  Schrammen  did  not  follow 
Hinde  in  the  generic  designation. 

18323.  Prooll^MJi  oratacu  Schrammen  (p.  lOS). .  Cotyfb 
Schrammen  in  1901  described,  without  illustrating,  Prokaliapaia 

cretacea  from  the  Quadratenkreide  of  Misburg.  The  type  specimen  is 
now  in  the  Roemer  Museum.  Since  Schrammen  did  not  figure  the  speci- 
men upon  which  he  based  his  very  brief  (10  word)  description  of  the 
species  and  since  he  did  not  state  how  many  specimens  he  had,  there  is 
some  doubt  as  to  whether  the  protolog  is  to  be  considered  as  based  on  a 
holotype  or  cotypes.  However,  I  have  assumed  that  he  had  several 
specimens  for  he  sent  three  to  the  Museum  in  1903  and  these  were  in  all 
probability  from  the  original  series.  Furthermore,  since  he  neither 
figured  nor  designated  a  holotype  it  is  unsafe  to  assume  that  he  had  one 
and  I,  therefore,  am  calling  the  specimens  in  the  collection  cotypes. 
That  they  are  by  no  chance  heautotypes  is  apparent  from  the  fact  that 
Schrammen  sent  them  in  the  earlier  collection  to  the  Museum  and  also 
because  in  his  Monograph  he  states  that  he  has  only  two  specimens  upon 
which  to  base  hjs  fuller  description. 

In  1910  Schrammen  figured  some  spicules  from  a  specimen  from  the 
Quadraten  of  Oberg  (text  plate  vi,  fig.  2). 

18324.  AitrodftdUiubramoM  (Roemer)  (p.  111).  Hom(eoti-pe 
This  species  was  described  by  Roemer  in  1864  (p.  54,  PI.  xix,  fig. 

3)  as  Asterospongia  subramosa,  from  the  Quadraten  marl  of  Sudmerberg 
[not  "jisirospOTiffj'a  as  given  by  Schrammen,  1910,  p.  111).  Zittel  in  1878 
('Studien,'  II,  p.  147}  erected  the  genus  Astrocladia  for  parts  of  Astero- 
spongia and  of  several  other  genera.  Griepenkerl  reports  the  rare  occur- 
rence of  this  species  in  the  Upper  Quadraten  of  Glentorf  (1888-1889, 
pp.  21,  22).  Schrammen  (1910,  p.  Ill)  has  added  Oberg  and  Misburg 
to  localities  already  known  and  has  figured  two  specimens  from  the 
Mucronatenkreide  of  Misburg  (PI.  vi,  figs.  4,  5,  text  plate  vi,  fig.  9). 

18325.  PlintbotBlla  BquamoM  von  Zittel  (p.  114).  Plbsiottpb 
This  species  was  described  by  Zittel  in  1878  ('Studien,'  II,  p.  153, 

PI.  II,  fig.  10,  PI.  X,  fig.  5)  from  the  Quadratenkreide  of  Ahltcn  and 
Linden  in  Hanover.  In  1880  Hinde  ('Sponge  Spicules,'  p.  56)  described 
spicules  of  this  genus  and  figured  them  (PI.  iv,  figs.  35^6)  from  the  Hor- 
stead  flint  nodule  in  the  Upper  Cretaceous  of  Norfolk,  England.     In 
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18S3  (p.  85)  he  recorded  the  speciea  from  the  Upper  Chalk  of  the  south 
of  England,  from  Wiltshire  and  from  Horstead,  Norfolk.  Pofita  reports 
(1SS4,  p.  42)  the  finding  in  the  Wcissenbei^  beds  of  Rendov,  Bohemia, 
fragment's  of  a  specimen  which  seems  to  fit  Zittel's  description.  Schram- 
men  (1910,  pp.  114,  115)  adds  to  the  previous  localities  Oberg,  Misburit. 
and  Adenstedt  and  the  higher  horizon  of  the  Mucronatenkreide.  Poita 
claims  that  he  ha^  found  in  the  sponge  nodules  of  the  Weissenberger 
Schichten,  fragments  of  tetraclones  which  he  supposes  to  be  "those  of 
Plinihosella  squaTnosa" ;  this  species,  he  adds,  is  not  known  to  him  from 
the  equivalent  beds  of  northwest  Germany.  Judging  from  the  usual 
occurrence  of  this  species,  it  would  be  classed  as  one  of  the  smallest  of 
the  sponges,  for  it  is  about  the  size  of  a  hazel-nut  commonly,  but  at  times 
it  reaches  a  considerably  greater  size,  Scbrammen  recording  that  he  has 
seen  one  3  cm.  thick  and  11  cm.  broad.  He  has  figured  three  specimens 
from  the  Quadratenkreide  of  Oberg  (PI- vi,  figs.  7,8, 9;  skeletal  elements, 
text  plate  VI,  fig.  11). 

18326.  Dactylotus  mlcropolta  Schrammen  (p.  115).  Corm 
This  species  was  described  by  Schrammen  from  material  from  Oberg 

and  Misburg,  specimens  from  both  localities  having  been  figured  (1910, 
PI.  VI,  figs.  1-3;  skeletal  elements,  text  plate  vi,  fig.  8).  There  is  thus 
no  holotype  and  the  nine  specimens  studied  by  Schrammen  are  all  co- 
types,  one  of  those  from  Oberg  being  in  the  Museum  Collection. 

18327.  0«odlopais  microthrlnax  Schrammen  (p.  118).  Par atype  (Spicules i 
Schrammen  based  his  description  of  this  species  upon  two  speci- 
mens, one  from  the  Mucronatenkreide  of  Misburg,  one  from  the  Quad- 
ratenkreide of  Oberg  (1910,  p.  118).  He  gave  no  figure  of  an  entire 
specimen  of  which,  judging  from  the  description,  none  is  known,  since 
only  the  skeletal  elements  are  described  and  figured.  The  protograph 
is  of  spicules  from  the  Quadratenkreide  of  Oberg  (/oc  cit.,  text  plate  i, 
fig.  8).    In  the  Museum  Collection  there  is  only  a  bottle  of  spicules. 

18328.  Ophiraphidit«B  croUceui  von  Zittel  (p.  120). 

In  1879  Zittel  ('Studien,'  III,  p.  8)  described  this  species  from  a. 
specimen  which  liatl  come  from  Ihe  Quadratenkreide  of  Linden  near~ 
Hanover  (protograph  loc.  cit.,  PI.  xi,  fig.  2),  and  which  was  in  the  Mu — 
seuni  of  the  University  of  Gottingcn.     .\s  Schrammen  points  out,  tb^ 
holotype  an<l  figuretl  specimen  of  Zittel's  description  is  only  the  fra^— 
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ment  of  a  stem,  and  while  Schrammen  has  many  similar  specimens  he 
is  uncertain  to  what  genua  or  species  they  belong  (1910,  p.  120).  One 
such  specimen  is  in  the  American  Museum  Collection, 

18329.  Opblrftpbidlt«B  umul»tus  Schrammen  (p.  120).  Paratype 
The  description  of  this  species  is  based  upon  eight  specimens  ex- 
amined by  Schrammen  coming  from  the  Cuvieri  Planer  of  Heere  and 
from  the  Quadratenkreide  of  Heere  and  Oberg.  The  figured  holotype  is 
from  the  latter  locality  (1910,  p.  120,  PI.  xiv,  fig.  9;  skeletal  elements, 
text  plate  VII,  fig.  6),  In  the  Museum  Collection  are  two  small  broken 
fragments  in  a  bottle. 

18330.  OphinphiditM  c^indiicui  Schrammen  (p.  121).  Cotvpe  or 

Headtotypb 
This  species  was  described  by  Schrammen  in  1899  (p.  5)  from  the 
Quadratenkreide  of  Oberg  and  Misburg  and  the  Mucronatenkreide  of 
Misburg  at  which  time  he  figured  a  specimen  from  the  Quadratenkreide 
of  Oberg  and  one  from  the  Quadratenkreide  of  Misburg  (PI.  i,  figs.  2, 3). 
When  he  published  his  Monograph  Schrammen  figured  two  other  very 
beautiful  specimens  from  the  Quadratenkreide  of  Oberg  (1910,  p.  121, 
PI.  xrv,  fig.  7,  PI.  XVII,  fig.  7),  but  the  specimen  in  the  collection  is  not 
one  of  those  figured. 

18331.  Ophiraphldltas  inftmdibuUframlB  Schrammen  (p.  121). 

CoTYPE  OR  Heautottpb 
This  species  was  described  in  1899  by  Schrammen  (p.  5)  from  the 
Quadratenkreide  of  Obei^  and  Misburg,  both  of  the  figured  cotypes 
coming  from  the  Quadratenkreide  of  Misburg  (loc.  cit.,  PI.  i,  fig.  1,  PI. 
n,  fig.  6).  In  1910  Schrammen  (p.  121}  more  fully  described  the  species 
and  figured  a  specimen  from  the  Quadratenkreide  of  Oberg  (PI.  xiv, 
fig.  7,  text  plate  vii,  fig.  5). 

18332.     OphlrsphiditM  tub«ro3Ui  Schrammen  (p.  124).  Paratype  or 

He  AUTOTYPE  (Spicules) 
This  species  was  described  from  the  Quadratenkreide  of  Oberg  in 
1899  (p.  5),  the  figured  holotype  being  from  that  horizon  and  locality 
(PI.  11,  fig.  5).  Subsequently  Schrammen  found  that  the  species  also 
occurred  in  the  Mucronatenkreide  at  Misburg  and  in  1910  he  further 
described  this  form  and  figured  another  specimen  from  the  Quadraten- 
kreide of  Obei«  (1910,  p.  124.  PI.  XVII,  fig.  8). 
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18333.  CephsloTftpbiditM  mlllsporatui  Schrammeo  (p.  124).    Hounrn 

(SpiculMi 
This  species  was  described  by  Schremtnen  from  the  Quftdrateii' 
kreide  of  Oberg  in  1899  (p.  9),  two  specimens  h&ving  been  found  of  which 
one  was  figured  {loc.  cit.,  PI.  ii,  fig.  4).  In  his  Monc^raph  (pp.  124,  123) 
Schrammen  states  that  there  is  only  a  single  specimen,  apparently 
having  found  that  the  other  one  belonged  to  another  specips.  All  thai 
there  is  in  the  Museum  Collection  is  a  bottle  with  a  few  spicules  in  it. 
They  presumably  came  from  the  holotype. 

18334.  Cflpbalor^tbiditoB  cktwhobui  Schrammen  (p.  125).       Holottps 

(Spicuk>> 
This  species  was  described  by  Schrammen  from  a  fragment  fr<Mn 
the  Quadratenkreide  of  Oberg  {1899,  p.  6)  and  the  only  figure  that  he 
gave  was  one  of  the  spicules  (PI.  iii,  fig.  4);  subsequently  he  gave 
another  illustration  of  the  skeletal  elements  (1910,  teirt  plate  vit,  fig.  2|. 
The  holotype  is  now  in  the  Hildesheim  Museum  and  Schrammen  has 
not  succeeded  in  finding  any  other  specimens  (1910,  p.  125).  The  few 
spicules  in  the  collection  must  have  come  from  the  holotype. 

18335.  AUoioraptaium  iponsioiuin  Schrammen  (p.  126).  M rTAirra 
In  1901  Schrammen  (p.  17)  described  the  new  genus //eterorap'tirfiVfi 

with  the  sole  species  and  genoholotj'pe  H.  spongiosus,  from  the  Quad- 
ratenkreide of  Oljerg,  the  holotype  lieing  in  the  Roemer  Museum  fPI. 
Ill,  fig.  5,  PI.  V,  fig.  9).  In  1910  Schrammen  changed  the  generic  name 
Heteroraphidite,-:  to  Alhioraphium  (the  former  thus  becoming  a  synonym  I. 
I>ecause  Ui«ll<>y  and  Dendy  ha<\  already  used  a  name  of  similar  mund 
in  another  family  (i.  c.,  Heteroraphidce).  H.  spongionum  becomes,  then, 
the  genoholotype  of  Alhioraphium  (1910,  p.  12fi,  text  plate  vii, 
fig.  4).  Although  Schrammen  stated  that  the  species  was  still  in  1910 
represented  by  only  a  single  specimen,  yet  there  is  a  specimen  in  the 
American  Museum  Collection  lalwUed  by  him.  This  is  not,  however, 
the  figured  holotype  which  is  in  the  Roemer  Museum.  Schrammen 
must  therefon'  hnvc  overlooked  the  spocimen  sent  to  The  Ameircan 
Museum  of  Natural  Histor),  and  since  it  was  not  used  by  him  in  the 
literature  it  must  bo  considered  only  a  melalii}>e,  coming  as  it  does  from  the 
type  locality  and  horizon  and  havingbeen  identified  by  f  he  nomenelator. 

1833C.     Pcdytretia  Borlatopora  Schrammen  (p.  120).         Cottpe  (SpienlM) 

Schrammen  bascil  his  description  of  this  species  (1910,  p.   126) 

upon  two  specimens  from  Iho  Quaiiratenkroide  of  Oberg,  both  of  which 
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eotypes  are  figured  (PI.  xiv,  figs.  4-6;  skeletal  elements,  text  plate  vii, 
fig.  8).  In  the  Museum  Collection  is  a  bottle  containing  a  few  spicules 
which  presumably  came  from  one  of  the  cotypes. 

1S337.     IbcAlorapliium  aurifonne  Schrammen  (p.  124).  Cottpe 

This  is  the  geuoholotype  of  Schrammen's  monotypic  genus  Megalo- 
raphium  and  was  described  by  Schrammen  in  1910  (p.  27)  from  six 
specimens  from  the  Quadratenkreide  of  Oberg,  the  three  cotypes  beitag 
figured  on  Plate  xiv,  figs.  1-3  (skeletal  elements,  text  plate  vii,  fig.  7). 
In  the  Museum  Collection  is  one  specimen,  a  cotype,  but  not  figured. 

18338.     Hglobraehium  ooiia«eatum  Schrammen  (p.  128).  Paaaitpe 

This  species  is  the  genoholotype  and  sole  species  in  the  genus,  and 
Helobrackium  is  the  only  genus  thus  far  known  in  the  family  Helobrachii- 
dffi.  (See  Schrammen  1910,  pp.  127,  128.)  Schrammen  examined  four 
specimens  from  the  Quadratenkreide  of  Oberg  in  making  the  descrip- 
tion, but  figured  only  the  skeletal  elements  (text  plate  vii,  fig.  1), 

1833d.     Pachroothon  giguitcuni  (Roomer)  (p.  130).  pLBaioTvpEs 

See  No.  18183. 

18340.  Bhlzopdi  horrlda  Schrammen  (p.  132).  Cotvpe 
See  No.  18215. 

18341.  VerrticuUiia  taouia  (Roemer)  (p.  136).  Plbsiottpe 
See  No.  18217. 

18342.  VvmieuUn*  MrUtopora  (Roemer)  (p.  141).  Plesiottpe 
Roemer  described  this  species  as  Manon  seriatoporum  from  the 

upper  Kreidemergel  of  Sudmerberg,  near  Goslar,  Hanover  (1841,  p.  3) 
and  figured  the  holotype  (PI.  i,  fig.  6).  In  1864  he  placed  it  in  Lamour- 
oux'a  genus  Chenendopora  without  adding  to  the  protolog  or  figuring 
any  new  specimens  (1864,  p.  43). 

In  1878  Zittel  made  Manon  seriatoporum  the  genoholotype  of  Ver- 
ntculina  and  figured  part  of  the  surface  and  the  skeletal  elements  from 
specimens  from  the  Mucronatenkreide  of  Ahlten  (1878c,  p.  123,  PI.  iv, 
figs,  la,  b). 

Hinde  doubtfully  referred  a  fragment  of  a  sponge  in  the  British 
Museum  to  V.  aeriatapora  (Roemer)  and  figured  some  of  the  spicules 
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(1883,  PI.  Ill,  fig.  4).  The  specimen  came  from  Zittel's  Collection  and 
was  from  the  Upper  Chalk  of  Sudmerberg,  the  type  locality  for  Roemer'M 
species. 

Schrammen  gave  a  further  description  of  V.  aeruUopora  and  a  long 
synonymy  in  which  he  included  a  number  of  other  species.  The  geo- 
logical range  which  he  recorded  was  long,  extending  from  the  Scaphite« 
Planer  through  the  lower  Mucronatenkreide.  The  localities  which  he 
listed  were  Nettlingen,  Sudmerberg,  Misburg,  Oberg,  Adenst«dt,  Boitnfr- 
dorf,  Biewende  (1910,  pp.  141,  142).  He  figured  a  single  specimen  from' 
the  Quad  rate  nkreide  of  Oberg  (PI.  xxi,  fig.  1)  and  some  spicules  from  a 
specimen  from  the  Mucronatenkreide  of  Misburg  (text  plate  viii,  Gg.  5). 

In  the  Schrammen  synonymy  of  V.  serialopora  are  included  Roem- 
er's  Manon  distans,  described  from  the  upper  Kreidemergel  of  Gotdar 
but  not  figured  (Roemer,  1841,  p.  3),  and  Verrucuiina  disiana  Roemer 
of  Zittel  which  was  generically  revised  by  the  latter  author  without  com- 
ment or  specific  description  (1878c,  p.  123).  Since  Schrammen  had 
Roemer's  types  and  since  there  is  nothing  in  the  literature  but  Roemer's 
brief  description,  and  furthermore,  since  Roemer  himself  did  not  men- 
tion the  species  in  his  1864  Monograph,  we  may  feel  fairly  safe  in  accept- 
ing Schramraen's  dictum  in  the  matter. 

In  1864  Roemer  rlescribed,  from  the  Quadratenkreide  of  the  Ihme 
near  Hanover  and  of  Sudmerberg,  a  sponge  which  he  called  Chenendopora 
aun'ta  (1864,  p.  43,  protograph,  PI.  xvi,  fig.  2).  As  a  synonym  of  this 
species  he  included  Manon  phillipsi  Reusa  (1845-1846,  p.  77,  PI.  xix, 
figs.  7,  8,  9)  from  the  Unterer  Planerkalk  of  Schillinge  near  Bilin, 
Bohemia.  Pof  ta  has  revived  Verrucuiina  phillipsi  (Reuss)  to  independ- 
ent rank  again  and  has  included  under  that  species  Chenendopora  auriUi 
Roemer,  which  would  be  permissible  by  the  laws  of  priority  it  if  were 
certain  that  Roomer's  species  is  the  same  as  the  one  described  by  Reuse. 
This  is  to  be  doubted,  for  Pofita  says  (1884,  p.  22)  that  Manon  tnicrom- 
malum  Roemer  differs  in  no  essential  characteristic  from  Verrucuiina 
phillipsi  (Reuss).  Because  of  this  statement  Schrammen  has  included 
V.  phillipsi  (Reuss)  in  the  synonymy  of  V^erruculina  tniarommata  and 
not  in  that  of  1'.  serialopora.  But  Schrammen  puts  Roemer's  Chenen- 
dopora aurila  in  the  synonymy  of  V.  serialopora  and  along  with  it 
Verrucuiina  aurila  Roemer  as  listed  by  Zittel  (1878c,  p.  123).  If 
Schrammen's  decision  regarding  C.  aurita  Roemer  be  accepted,  thenaH 
later  references  to  that  species  are  also  to  be  included  in  the  synonymj — 
of  V.  serialopora.  Thus,  Griepenkerl  identified  as  Verrucuiina  aurib^m 
(Roemer)  a  fragment  which  came  from  the  Quadraten  of  Glentorf  ^ 
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Braunschweig,  (1888-1889,  p.  16),  and  Wolleraann  twice  referred  to  this 
species  as  occurring  in  the  Senonian  of  Gr.  and  Kl.  Biewende,  Braun- 
schweig, {1901,  p.  5;  19026,  p.  58).  Schrammen  himself,  even,  at  first 
considered  V.  aurita  as  a  distinct  species  and  listed  it  from  the  Quad- 
raten  and  Mucronaten  of  Oberg  and  Misburg  in  1901  (p.  21). 

Zittel  twice  figured  a  species  which  he  called  Verruculina  auriformis 
(Roenier)  and  which  he  cited  from  the  Quadrat«nkreide  of  Linden  near 
Hanover  {1880,  p.  153,  fig.  68;   1895.  p.  51,  fig.  68).    Under  what  genus 
Roemer  originally  described  this  species,  1  have  been  unable  to  find,  for 
there  is  no  species  by  that  name  under  Manon  in  1841  nor  under  Chenen- 
dopora  in  1864.     I  have  not  come  across  the  Roemer  reference  in  any 
sj-non>-my  and  Schrammen  himself  did  not  know  it.    The  V.  auriformis 
figured  by  Zittel  is  undoubtedly  a  F.seriatoporo  for  which  reason  the  two 
fflttel  references  have  been  included  in  the  synonymy  of  the  latter  species. 
Hinde  described  an  abundant  form  in  the  Upper  Chalk  of  Flam- 
borough,    Yorkshire   and   of   Sudmerberg,    Hanover,    as    Verruculina 
Vlifata  (1883,  p.  36,  protograph,  PI.  tv,  figs.  2,  2a,  b,  c,  d).    He  states 
that  this  S[>ecies  is  distinguished  from  V.  seriatopora  (Roemer)  "in  the 
absence  of  a  linear  arrangement  and  the  smaller  size  of  the  oscules,  and 
also  by  the  pores  of  the  under  surface"  (1883,  p.  37).    However,  in  his 
description  of  V.  seriatopora,  he  notes  that  the  oscules  (i.  e.,  postica) 
are  only  "partly  disposed"  in  linear  arrangement,  while  this  feature  of 
linearity  was  not  mentioned  in  the  protolog  nor  yet  in  Schrammen's 
amplified  description.     Therefore,  the  arrangement  of  the  postica  in 
lines  seems  not  to  be  an  essential  characteristic  of  V,  seriatopora.    Hinde 
I»y8  great  stress  upon  the  presence  of  the  "thick-set  minute  pores, 
0.3  nun.  each  in  width"  on  the  outer  surface  of  the  wall  in  V.  pUcata. 
In  his  notes  on  V.  seriatopora  he  states  that  the  specimen  in  the  British 
Museum  is  "not  sufficiently  free  from  the  matrix  to  show  if  pores  are 
present  or  not"  (1883,  p.  36).    As  a  matter  of  fact,  fine  pores  (ostia)  are 
present  on  the  outer  surface  of  V.  seriatopora,  as  is  brought  out  by 
Schransmen  in  his  description  of  the  species.     From  these  considera- 
tions, it  is  apparent  that  the  very  characteristics  mentioned  by  Hinde  as 
constituting  distinguishing  features  of  V.  plicala  are  actually  diagnostic 
of  V.  seriatopora,  for  which  reason  Schrammen  was  justified  in  placing 
the  former  in  the  synonymy  of  the  latter. 

18343.     Verrueuliiu  cupula  Schrammen  (p.  142).  Cottpeb 

The  species  name  cupula  is  proposed  by  Schrammen  for  the  form 

designated   by    Phillips  Spongia,   later   Ckenendopora   marginata  and 
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cre<lite(l  by  several  authors  to  him.  Michelin  described  from  BevenI 
localities  in  France  a  form  which  he  called  Chenendopora  marginala 
(1840-1847,  p.  129)  and  he  6gurod  the  holotype  (PI.  xxviii,  fig.  7).  He 
considered  Spongia  marginata  Phillips  ae  synonymous  with  his  speciee. 
but  did  not  give  Phillips  the  credit  for  the  specific  name,  a  thing  which  he 
was  not  required  to  do,  since  Phillips  had  not  described  the  species  and 
had  given  only  a  very  sketchy  illustration  of  it.  Roemer  accepted 
Michelin's  nomenclature  and  identified  specimens  from  the  Quadratcn- 
kreide  of  Peine,  Hanover  as  Chenendopora  margiTiata  (1864,  p.  42). 
Zittel  later  placed  this  species  in  his  genus  Verruculina  (1878e,II,p.  123) 
and  Griepenkerl  (1888-1889,  p.  16),  Wollemann  (1901,  p.  4)  and,  in  his 
eariy  work,  Schraramen  (1901,  p.  21)  followed  Zittel  in  this  revimon.  It 
was  not  until  1910  that  Schrammen  proposed  the  name  cupuJa  for  this 
species,  the  marginata  of  authors  (p.  142).  This  he  did  because  he  found 
that  this  species  was,  as  Zittel  stat«d,  a  Verructdirwt  and  yet  it  did  not 
correspond  to  the  fomis  designated  Spongia  marginata  by  Phillipe  which 
is  also  a  Verruculina.  It  was  necessary,  therefore,  for  Schrammen  to 
assign  a  new  name  to  the  German  forms,  for  which  reason  he  proponed 
the  name  cupula  which  is  to  be  used  not  for  Philhps'  Spongia  marginata, 
but  for  the  Chenendopora  Tnargiriata  of  Roemer  and  the  Verruculina 
marginata  of  Zittel,  Griepenkerl,  Wollemann,  Schrammen  (1901)  et  al. 
The  specimen  in  The  American  Museum  of  Natural  History  is  unusually 
fine,  showing  a  large  number  of  the  "roota,"  while  the  arrangement  of 
the  ostia  is  clearly  visible  and  the  lai^e  elevated  postica  may  be  seen  oo 
the  insi<ie. 

Schrammen  records  this  specieR  from  Misburg  and  Oberg  from  the 
Quadraten  and  the  lower  Mucronaten kreide.  Since  he  does  not  gi%-e 
any  illustrations  or  select  a  holotype,  the  eight  specimens  which  he 
examined,  of  which  two  are  in  the  collection,  are  all  cotypes.  They  are 
plesiotypes  of  Roemer's  Chenendopora  margituita. 

18344.     ScTtaUa  radiciformis  (Phillips)  (p.  151).  Puisiottpes 

This  species  was  described  by  Phillips  in  the  first  edition  of  the 
Geology  of  Yorkshire  ( 1829)  as  Spongia  radiciformis;  in  the  third  editicHi 
(1874)  the  generic  name  was  changed  to  Hippalimtts  in  acceptance  of 
the  revision  made  by  D'Orbigny  (1850, 'Prodrome,'  II,  p.  286).  Zittel 
in  1878  ('Studien,'  II,  p.  128)  placed  the  species  under  his  genua  Sey- 
talia.  Hinde  in  his  Catalogue  (p.  44)  accepts  Zittel's  revision  and  figures 
a  specimen  (PI.  vi,  figs.  4,  4a,  b)  from  the  Upper  Chalk  of  Flamborough 
where  this  species  "  appears  to  be  common." 
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In  1864  Roemer  described  and  figured  a  species  from  the  Cuvieri- 
kreide  of  Vorberg  near  Steinlah  and  from  the  Quad  rat  enkreide  between 
Sottmar  and  Gr.  Biewende  calling  the  form  Eudea  annulata  (1864,  p. 
26,  PI.  XI,  fig,  2),  Zittel  placed  this  species  in  his  genus  Scytatia  {1878c, 
p.  128,  PI.  V,  fig.  4)  and  Hinde,  accepting  the  generic  revision,  went  one 
step  further  and  included  5.  annulata  under  S.  radidformis,  without, 
however,  stating  his  reasons.  Wollemann  in  1901,  either  ignorant  of  or 
ignoring  Hinde's  revision,  identifies  specimens  as  Scytalia  annulata  from 
Gr.  and  Kl.  Biewende  {1901,  p.  5).  Schrammen  correctly  calls  the 
species  Scytalia  radidformis  and  lists  Misbui^,  Oberg,  and  Adenstedt 
among  the  new  localities  (1910,  p.  151)  figuring  a  specimen  from  the 
Quadratenkreide  of  Oberg  (PI.  xxi,  fig.  2), 

18345.  LoiochonU  cryptoporosft  Schrammen  (p.  160).  Cotypeor 

He  AUTOTYPE 

This  species  was  described  by  Schrammen  in  1901  (p.  16)  for  cer- 
tain sponges  from  the  Quadraten  of  Miaburg  and  Oberg  and  the  Mucro- 
natenkreide  of  Misburg.  The  protograph  is  the  figure  of  a  single  spicule, 
a  rhizoclone  (1901,  PI.  v,  fig.  6)  which  Schrammen  states  is  now  in  the 
Roemer  Museum.  From  the  protolog  it  is  evident  that  he  had  entire 
or  at  least  frfigmentary  specimens,  but  at  the  time  he  figured  none.  In 
hi»  Monograph  Schrammen  gives  the  first  figures  of  the  species  (PI. 
XXI,  figs.  4,  6),  these  being  of  a  specimen  from  Oberg.  Schrammen 
includes  in  his  synonymy,  though  with  a  question,  Courtiller's  species 
Platispongia  discus,  which  had  been  briefly  described  from  the  Senonian 
of  Saumur  in  Maine-et-Lolre,  and  figured  (Courtiller,  1859,  p.  139,  PI. 
xxxviii,  fig.  1). 

18346.  Chonellft  t«nuii  (Roemer)  (p.  161).  Plesiotvpes 
This  species  was  described  by  Roemer  (1864,  p.  51,  PI.  xvii,  fig.  7) 

as  Cupulospongia  tenuis  from  the  Quadratenkreide  of  the  Ihme  in  Han- 
over. Zittel  (1878c,  'Sfudien,'  II,  p.  116)  proposed  the  name  Chonella 
for  a  part  of  D'Orbigny's  Cupulospongia  and  for  parts  of  a  lai^e  number 
of  other  genera  and  included  herein  Roemer's  species  of  tenuis.  Hinde 
(1883,  p.  31)  gives  the  distribution  as  in  the  Upper  Chalk  of  Sudmer- 
bei^,  Biewende  and  Brunswick.  To  these  localities  Schrammen  (1910, 
p.  161)  adds  Linden,  Misburg,  Oberg,  Nettlingen,  and  Adenstedt,  figur- 
ing a  specimen  from  the  Quadratenkreide  of  Oberg  (PI.  xxi,  fig.  6). 
Though  widespread  and  having  a  great  geological  range — from  the 
Scaphites  beds  through  the  Mucronatenkreide — the  species  appears  not 
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to  be  abundant,  for  Schrammen  has  examined  only  eight  specimeas. 
There  are  two  in  the  Museum  Collection  from  Misbui^,  one  of  which 
shows  the  skeletal  clement^  on  the  surface  in  great  perfection. 

18347.     Clion«Uft  auriformia  (Roemer)  (p.  161).  HoMoorrn 

See  No.  18223. 

1834S.    Cf.  CoBdnoBtoma  Kuriculft  Schrammen  (p.  163). 

Schrammen  described  this  species  in  1910  (p.  163,  PI.  xxi,  fig.  8) 
from  four  specimens  from  the  Mueronatenkreide  of  Misburg.  This 
specimen  from  Oberg  is  identified  only  confer  and  is  included  with  the 
type  material  solely  because  it  is  the  only  representative  of  the  genuf 
from  Oberg.    (For  fuller  notes  see  No.  18525). 

18349.  SellsGothon  planum  (Phillips)  (p.  163).  pLEstoTTPE 
See  No.  18224. 

18350.  SeliBCotboQ  maiit«lU  (Goldfuss)  (p.  165).  Plbsiottpes 
Goldfuss  described  this  species  from  the  Green  Chalk  of  Cfieefeld. 

Westphalia,  in  1826  ('Petrefacta  Germanise,'  p.  219,  PI.  lxv,  fig.  5) 
calling  it  Sq/phia  manteUi.  D'Orbigny  placed  the  speciee  in  his  genus 
Cupulospongia,  citing  it  from  Goslar  and  Coesfeld.  (Number  1528  in 
D'Orbigny's 'Prodrome  dePal4ontologie,'  1850, p.  288).  Roemer  (18&1. 
p.  50,  PI.  XVIII,  fig.  6)  mentions  and  figures  a  specimen  from  Sudmerberg. 
calling  it  Cupulospongia  mantelli.  Quenstedt  (p.  375)  reverta  to  the 
original  designation  by  Goldfuss  and  reports  Scyphia  jTianieUi  from 
"  Schweinsberge  "  where  the  same  sandy  facies  of  the  Upper  Cretaceous 
is  developed  as  at  Sudmerbet^.  In  1880  Zittel  ('Studieo,'  II,  p.  117} 
proposed  the  name  Seliscothon  for  Sq/phia  of  Goldfuss  and  parts  of 
genera  of  other  authors.  WoUemann  ('Senon  von  Biewende,'  1900,  p.  4) 
has  identified  two  broken  specimens  from  Grosse  Biewende  as  S*ti»- 
colhon  rcemeri  (Pomel). 

18351.  BeKadTBlU  p«tri-Jacobl  Schrammen  (p.  208).  Cottfes 
Schrammen  founded  this  species  upon  six  specimens  examined  by 

him  from  the  Quadratenkreide  of  Oberg  (19)0,  p  .208).  Of  the  six 
specimens  he  figured  four  (PI.  xxvii,  figs.  &-11,  PI.  xxxi,  fig.  2;  skeletal 
elements,  text  plate  xi,  fig.  4)  apparently  failing  to  figure  only  the  two 
specimens  in  the  Museum  Collection. 
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18352.  rarroa  clarkU  Schrammen  (p,  120).  Cotyfe 
This  species  was  described  by  Schrammen  in  1910  from  four  speci- 
mens from  the  Quadratenkreide  of  Obei^.  Three  of  these  he  figured 
(PI.  XXVIII,  figs.  5,  6,  7)  and  the  fourth  is  in  the  American  Museum  Col- 
lection. 

18353.  r»m»  luOU  Schrammen  (p.  210).  Cotypes 
Schrammen  described  this  species  from  three  specimens  from  the 

Quadratenkreide  of  Oberg  in  1910  and  figured  two  of  the  specimens 
(PI.  xxviii,  fig.  4;  PI.  XL,  fig.  9;  skeletal  elements,  PI.  xliv,  fig.  5,  text 
plate  XIX,  fig.  10).  In  the  American  Museum  Collection  is  one  frag- 
mentary specimen  and  there  is  also  a  bottle  containing  three  broken 
pieces. 

18354.  Kunte  rauffl  Schrammen  (p.  211).  Cotvpe 
This  species  was  described  by  Schrammen  in  1910  from  six  speci- 
mens from  the  Quadratenkreide  of  Obei%.  He  figured  two  of  the  cotypes 
(PI.  XXVIII,  figs.  8,  9).  The  specimen  in  the  Museum  Collection  being 
very  similar  to,  but  not  the  one  illustrated  in,  Fig.  9.  The  skeletal  ele- 
ments Schrammen  illustrated  on  PI.  xliv,  figs.  3,  4  and  on  text  plate 
XII.  fig.  7. 

18355.  P«rlphn««Ua  pliwta  Schrammen  (p.  214).  Headtotypeb 
In  1902  Schrammen  founded  the  genus  Proeurete  with  the  genoholo- 

type  and  sole  species  P.  plicata  from  the  Quadratenkreide  of  Obei^  (p. 
22).  The  species  was  founded  upon  a  single  specimen,  now  in  the  Roemer 
Museum,  which  was  figured  by  Schrammen  at  the  time  of  description 
(1902,  PI.  1,  fig.  6).  In  1910  (p.  214)  Schrammen,  without  stating  his 
reason,  places  the  species  plicata  under  Marshall's  genus  Periphragella, 
thus  depriving  the  monotypic  Proeurete  of  its  genotype  and  leaving  it  a 
nomen  nudum.  He  figures  other  specimens  (PI.  xxv,  figs.  3  and  4; 
skeletal  elements,  PI.  xliv,  figs.  1,  2,  and  text  plate  xii,  figs.  2,  3) 
stating  that  he  has  examined  eleven  altogether.  While  there  are  five 
excellent  specimens  in  the  Museum  Collection  and  one  bottle  of  frag- 
ments, not  one  is  figured,  although  several  are  better  than  those  illu- 
strated by  Schrammen. 

18356.  Chonflluma  Undli  Schrammen  (p.  217).  Paratvpe 
This  species  was  described  by  Schrammen  in  1910  from  four  speci- 
mens from  the  Quadratenkreide  of  Oberg,  one  of  which  he  figured  (PI. 


xxviit,  figs.  1,  2;  skeletal  elements,  PI.  xui,  Bg.  3,  text  plate  xii,  fig. 
1).    (n  the  American  Museum  Collection  is  a  bottle  full  of  fragmente. 

18357.  AptarockUiBtsB  alnoUtai  (Roemer)  (p.  219).  PLESioTTrcs 
From   Peine,   Hanover,   Roeraer  described  and  figured   Scj/phia 

alveolites  (1S41,  p.  8,  PI.  iii,  fig.  6).  Zittel  in  the  first  of  his  "Studies" 
listed  Roemer's  species  under  Gray's  genus  Aphroeallistes  (1878b.  I, 
p.  49).  Hindc  identified,  not  without  some  question,  two  small  sponfce 
fragments  from  the  Upper  Chalk  of  the  South  of  England  as  A. alveo- 
lites (1883,  p.  106)  and  Wollemann  identified,  as  the  same  speijies,  forms 
coming  from  the  Senonian  of  Kl.  Biewende,  Braunschweig,  (1901,  p.  8. 
19026,  p.  58)  and  from  the  Heteroceras  zone  of  the  Mucronatenkreide  si 
Zeltberg,  near  LUneberg,  Hanover  (1902a,  p.  8).  Schrammen  has  col- 
lected this  species  from  the  Mucronatenkreide  of  Misburg  and  the  Quad- 
ratenkreid^  of  Oberg,  figuring  four  from  the  latter  locality  (1910,  p. 
219,  PI.  XXV,  figs.  8,  9,  10;  PI.  xxxi,  fig.  3;  skeletal  elements,  Uxt 
plate  XI,  fig.  5).  There  are  nine  specimens  in  the  Museum  CoUecti(M). 
but  not  one  is  figured. 

18358.  Aphroeallistes' (^Indrodact^ui  Schrammen  (p.  220).  FAKAT^m 
This  species  was  described  by  Schrammen  in  1910  from  four  speci- 
mens coming  from  the  Quadratenkreide  and  Mucronatenkreide  of  Oberg 
and  Misbui^,  the  figured  holotype  being  from  the  latter  locality  (1910. 
text  fig.  1).  There  are  two  specimens  in  the  collection,  but  neither  is  the 
figured  one. 

18359.  HazMtinfllla  angustata  Schrammen  (p.  223).  Cottpes  or 

Heaotottpm 
In  1902  (p.  26)  Schrammen  described  a  species  anguetata  as  the 
genoholotype  of  Polyopesia.  The  holotype  is  a  small  specimen  from  the 
Quadratenkreide  of  Obcrg,  figured  on  Plate  ii,  fig.  1,  and  is  now  in  the 
Rccmer  Museum.  At  the  same  time  Schrammen  described  a  second 
.=pecies  Polyopenin  radidformis  from  the  Mucronatenkreide  of  Mbbuig 
(p.  26)  and  figured  it  on  Plate  in,  fig.  4.  When  he  came  to  publish 
his  Monograph  he  placed  both  of  these  species  under  Carter's  genue 
Hfxactinella  (1910,  p.  223.  PI.  xxvi,  figs.  6,  7,  10;  text  plate  xi,  fig.  8) 
which  he  emended.  In  his  synonymy  of  Hexaclinella  angustaia  be 
included  P.  radidformis,  thus  leaving  Polyopesia  a  nomen  nudum. 
He  fails  to  state  his  reason  for  abandoning  the  generic  name  Polj/opesia 
but  it  must  be  noted  that  in  1902  his  determinations  and  classification 
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were  rather  of  a  provisional  nature  and  that  he  was  then  in  doubt 
about  which  tribe  to  place  the  family  CraticularidBe  Rauff  in,  this 
being  the  family  to  which  he  had  assigned  the  genus  Polyopesia. 
In  1910  he  made  use  of  F.  E.  Schulze's  family  Tretocalycidte  under 
which  he  separated  two  genera  by  restriction,  Htxadinella  of  Carter, 
and  Schulze's  Tretodydium,  the  former  being  characterized  by  anasto- 
mosing tubes  with  irregular  canals,  the  latter  by  a  more  or  less 
regularly  developed  canal  system.  In  1910  Schrammen  was  able  to 
extend  the  geological  range  of  the  species  down  as  low  as  the  Cuvieri 
Planer,  because  of  occurrences  in  Heere.  He  figured  three  specimens 
from  the  Quadratenkreide  of  Obei^  (PI.  xxvi,  figs,  6,  7,  10)  and  the 
skeletal  elements  (text  plate  xi,  fig,  S). 

18360,  Hezactlnella  Inris  Schrammen  (p.  224).  PAHATVPEa 
From  four  specimens  from  the  Quadratenkreide  of  Oberg  Schram- 
men described  this  species  in  1910,  and  figured  one  of  them  (PI.  xxvi, 
fig.  5;  skeletal  elements,  PI.  XLii,  fig,  5),  There  are  three  specimens  in 
the  Museum  Collection,  probably  the  three  paratypes  which  were  not 
figured, 

18361,  Aul<q>lax  ■pongloiui  Schrammen  (p.  230).  Cottpe  (?) 
Schrammen  gave  this  name  in  1910  to  two  specimens  from  the  Quad- 
ratenkreide of  Oberg,  both  of  which  he  figured  natural  size  and  twice 
enlarged  {loc.  cit.,  PI.  xxix,  figs.  7, 8,  9,  10;  skeletal  elements,  text  plate 
IX,  fig,  10).  In  the  Museum  Collection  is  a  bottle  containing  two  small 
fra^^ents  and  some  spicules,  presumably  from  one  of  the  cotypes. 

18362,  Stereochl»ml»  prsciau  Schrammen  (p.  231).  Paratvpe 
Stereochlamis  prcecissa  is  one  of  three  genosyntypes  described  by 

Schrammen  in  1910  (p.  231).  Jt  comes  from  the  Kalkmei^el  of  the  Quad- 
ratenkreide of  Oberg  where  Schrammen  had  collected  two  specimens,  one 
of  which  he  figured  natural  size  and  twice  enlarged  (PI,  xxix,  figs.  5 
and  6;  skeletal  elements,  text  plate  x,  fig,  10),  The  specimen  in  the 
collection  is  a  fragment  of  the  sponge  wall  showing  inner  and  outer 
surfaces.  The  ostia  are  markedly  aligned  in  vertical  rows  not  obscurely 
so.  as  Schrammen  states  (loc.  cit.,  p,  231),  Furthermore,  the  ostia  and 
postica  are  much  smaller  than  the  dimensions  given  by  Schrammen 
indicate,  while  the  curvature  of  the  fragment  of  the  wall  suggests  a 
much  smaller  individual  than  is  figured  in  the  protograph.  One  would 
hesitate  to  call  the  specimen  in  the  collection  Stereochlamis  prcecissa 
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did  it  not  bear  Schrammen'a  label;  certainly  one  could  not  identify  it 
as  such  from  a  study  of  the  protolog  and  protograph.  Presumably,  the 
specimen  in  the  Museum  is  a  paratype,  since  it  is  not  the  holotype  and 
since  Schrammen  stated  that  he  had  examined  only  two  specimens. 

18363.  Crftticulaiia  virEatulft  Schrammen  (p.  234).  PAHAirpEa  ob 

MBTATTPE8 

Schrammen  based  his  description  of  this  species  upon  three  speci- 
mens from  the  Quadratenkrcide  of  Oberg  (1910,  p.  234),  one  of  which 
he  figured  (PI.  xxx,  fig.  1;  skeletal  elements,  PL  xliii,  fig.  3,  text  plate 
XI,  fig.  9) .  In  the  Museum  Collection  are  four  specimens  which  Schram- 
men either  had  at  the  time  he  wrote  his  description  and  which  he  over- 
looked or  else  he  CDllected  them  subsequently  and  they  are  simply 
metatypes. 

18364.  Leptophragmft  murchlsoni  Goldfuss  (p.  235).  Pixsiottfe 
See  No.  18532. 

18365.  Laptophragma  murohlionl  Goldfuss  var.  mlnw  Schrammen. 

HOLOTTPE 

One  of  the  three  specimens  of  Leptophragma  marchtsoni  in  the 
Museum  Collection  is  labelled  variety  minor.  This  belongs  to  the  group 
called  by  Schrammen  cf.  Leptophragma  murckisoni,  a  designation 
which  he  used  for  certain  small  forms  which  he  was  in  doubt  whether  to 
consider  as  a  small  variety  of  L.  murchisoni  or  as  young  stages  of  the 
species.  It  is  here  proposed  to  put  in  print  the  name  which  Schrammen 
applied  to  the  species  in  labelling  the  specimen.  (This  specimen,  thus, 
is  a  chirotype  which  is  now  being  raised  to  the  rank  of  a  holotype.) 
He  figured  one  of  these  young  forms  twice  enlarged  on  PI.  xxxii  (figs. 
1,  2)  from  the  Quadratenkrcide  of  Oberg. 

18366.  Leptophragnna  puBillum  Schrammen  (p.  236).         Paratvpesor 

Hbautotvpes 
This  species  is  one  of  the  smallest  Hexactinellas  occurring  in 
Hanover  and  was  described  by  Schrammen  in  1902  (p.  22)  from  the 
Quadratenkrcide  of  Oberg  and  Misburg,  the  holotype,  figured  on  PI. 
Ill,  fig.  6,  being  now  in  the  Hoemer  Musemn.  In  1910  he  figured  two 
more  specimens  (PI.  xxxii,  figs.  6,  7  and  the  skeletal  elements,  PI. 
XLiii,  fig.  1,  text  plate  ix,  fig.  2)  and  further  described  the  species 
(p.  236).    If  is  confined  to  the  Quadratenkreide  of  Obei^.    The  three 
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specimens  in  the  American  Museum  Collection  are  either  paratypes  if 
belonging  to  the  original  series,  or  heautotypes  if  from  the  material 
subsequently  found  by  Schrammen  and  used  in  amplifying  his  descrip- 
tion in  1910. 

18367.     Leptophngma  mloropora  Schrammen  (p.  237).  Cottpe 

This  is  a  species  of  wide  geological  range  occurring  in  the  clays  of  the 
Granulatenkreide  and  up  through  the  Mucronatenkreide.  Schrammen 
lists  its  occurrence  at  Broitzem  near  Braun.schweig,  whence  one  of  the 
figured  cotypes  came  (1910,  PI.  xxxii,  fig.  5),  from  Misburg,  Oberg 
(whence  the  second  figured  cotype,  loc.  cit.,  PI.  xxxii,  fig.  4}  and  Ahlten. 
He  described  the  species  in  1910  (Monograph,  p.  237). 

18368.     Flflurottoma  nktUto  Roemer  (p.  238).  Plbsiotvpe 

From  the  Untere  Kreide  of  Theidensen,  near  Peine,  Hanover, 
Roemer  described  this  species  in  1841  (p.  5)  and  figured  the  holotype 
(Pl.  I.  fig.  U).  Zittel  listed  it  in  the  first  of  his  'Studies'  (18786,  p.  48) 
and  Hinde  recorded  the  presence  in  T.  Smith's  collection  of  representa- 
tivei>  of  this  species  from  the  Upper  Chalk  of  the  South  of  England  (1883, 
p.  103).  Griepenkerl  found  in  the  Quadraten  of  Boimstorf,  Braun- 
schweig, one  specimen  which  he  identified  with  Roemer's  species  (1888- 
1889,  p.  22).  Schrammen  has  found  this  form  in  the  Quadratenkreide  of 
.MUburg  and  Oberg,  from  the  latter  of  which  he  has  figured  two  speci- 
mens (1910,  p.  238,  PI.  xxxm,  figs.  1-3). 

18369.     Plfturoitoma  dictaoftrma  Schrammen  (p.  239).  iDtorrpE 

in  1902  Schrammen  described  the  genus  Typhlopleura  with  T. 
Hichotoma  as  the  genoholotype  and  sole  species  (1902,  p.  24).  The  holo- 
lype  of  the  species  was  figured  by  Schrammen  (PI.  i,  fig.  3)  and  came 
from  the  Mucronatenkreide  of  Misburg.  It  Is  now  in  the  Roemer 
.Museum.  In  his  Monograph  Schrammen  practically  repeated  the  proto- 
log  (1910,  p.  239)  and  he  reproduced  the  protograph,  placing  the 
species  in  Roemer's  genus  Phuro&toma  and  thereby  leaving  Typhlo- 
pleura a  nomen  nudum.  There  is  in  the  collection  a  specimen  from 
a  purchase  made  in  1903,  and  it  is  labelie<l  Typhlopleurn  dtckotoma. 
It  is  rather  surprising  that  Schrammen  made  no  record  in  print  of  the 
occurrence  of  the  form  in  the  Quadratenkreide  and  at  Oberg,  but  he 
expressly  states  that  he  had  examined  only  three  specimens  from  the 
Quadratenkreide  of  Oberg.  The  single  specimen  in  the  collection  is, 
therefore,  to  be  regarded  as  an  idiotype. 


172  Bulletin  Ameriean  Muttam  of  NaturtU  Hittory  (Vol.  XLl 

18370.  Ouattudift  ■tunqwU  Schrammen  (p.  240).  PARATrrcfi  or 

HBAUTorrrBR 

The  holotype  of  this  species,  now  in  the  Roemer  Museum,  is  a  speci- 
men from  the  Quadratenkreide  of  Oberg  described  by  Schrammen  in 
1902  {p.  22)  and  figured  on  Plate  iv,  fig.  3.  At  that  time  he  mentioned  its 
occurrence  iit  Misburg  also  in  the  Quadratenkreide.  In  his  Monograph 
(1910,  pp.  240-41),  however,  Schrammen  failed  to  give  Misburg  among 
the  localities  for  this  species,  but  figured  another  much  more  complete 
specimen  than  the  holotype  from  the  Quadratenkreide  of  Oberg  (PI.  xxx, 
fig.  9;  skeletal  elements,  text  plate  ix,  fig.  3).  The  specimens  in  the 
collection  are  paratypes  if  from  the  original  series,  heautotypes  if  from 
the  subsequent  collections  by  Schrammen. 

18371.  AiulTasBR  hvsogoiuJla  Schrammen  (p.  243).  Heautottfu 
This  species  is  the  genoholotype  of,  and  sole  species  in  the  genw 

^wfretEd' described  by  Schrammen  in  1902  (p.  25).  At  that  time  he  hada 
single  specimen  from  the  Quadratenkreide  of  Misburg  which  he  figured 
{toe.  cil.,  PI.  I,  fig.  4)  and  which  is  now  in  the  Roemer  Museum.  By 
1910  he  had  found  three  more  specimens,  one  of  which  from  Oberg,  be 
figured  (PI.  XXV,  figs.  2  and  3;  skeletal  elements,  text  plate  xi,  fig.  7). 
The  protograph  is  reproduced  on  PI.  xxv  in  fig.  4. 

18372.  Cftllibrochis  seaononslB  Schrammen  (p.  246).  Heactot\-fe 
In  1902  (p.  19)  Schrammen  erected  the  new  family  Eubrochidw. 

under  the  tribe  Hexaslerophora,  with  the  sple  genus  Eubrochia  Schram- 
men containing  the  single  species,  the  genoholotype,  E.  senonica  Schram- 
men, which  in  turn  wa.s  founded  upon  a  single  specimen  from  the  Quad- 
raleiikreide  of  Oberg,  now  in  the  Roemer  Museum.  In  1910  (Mono- 
graph, p.  246)  Schrammen,  having  found  that  the  generic  name  Kubrochie 
had  already  been  used,  proposed  Cattibrochis  and  changed  the  family 
name  EubrocliidEP  to  Callibrochidie  so  that  senonica  became  the  geno- 
holotype for  Callibrochix.  By  1910  he  had  examined  two  more  speci- 
mens from  the  Quadratenkreide  of  01>erg,  one  of  which  he  figxuvs  (PI. 
xxvii,  fig.  1;  skeletal  elements,  PI.  XLi,  fig.  6,  text  plate  x,  figs.  2  and 
3),  The  specimen  in  the  Museum  Collection  consists  of  two  small 
fragment.'!  which  are  from  a  heautotype. 


■iirnc  anil  («mily  ninio. 
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18373.     WoUenumiia  uvnaoM  Schrammen  (p.  247).  Paratyp&s 

In  1910  Schrammen  (p.  247)  described  the  new  genuB  Wollemannia 
Kith  araneosa  as  the  |;enoholotype  and  only  species  of  the  genus.  He 
had  examined  three  specimens  from  the  Quadratenkreide  of  Obei^  and 
had  figured  one  of  them  (PI.  xxvii,  fig.  2;  skeletal  elements,  PI.  xli, 
&g,  5,  text  plate  x,  figs.  4,  5,  6).  There  are  two  specimens  in  the  Mu- 
seum Collection,  neither  of  which  is  figured,  so  that  they  are  the  two 
psratypes. 

183T4.    Pleurochorium  lehuliil  Schrammen  (p.  251).  CorrPt: 

This  is  the  genoholotype  and  only  species  of  Pleurochorium  Schram- 
men, described  in  1910  (p.  251)  from  seven  specimens  from  the  Quad- 
ratenkreide of  Oberg,  three  of  which  are'figured  {loc.  dt.,  PI.  xxvii,  figs. 
3,4, 5;  skeletal  elements,  PI.  xli,  figs.  1, 2,  text  plate  x,  fig,  8). 

18375.    PtychodvBU  papillate  Schrammen  (p.  252).  Faratypes 

In  1910  Schrammen  described  the  new  family  Ptychodeaidie  for 
Ctetacic  and  living  forms,  with  the  sole  genus  Ptychodesia  and  the 
pnoholotype  P.  papillaia  (p.  252).  The  description  was  based  upon 
four  specimens  examined  by  Schrammen  from  the  Quadratenkreide  of 
OberR,  one  of  which,  the  holotype,  is  figured  {loc.  ctt.-,  PI.  xxx,  fig.  4; 
sbletal  elements,  PI.  XLiii,  fig.  5,  text  plate  xi,  fig.  2).  The  two  speci- 
mens in  the  collection  are  paratypes. 

1^76.    PolTfltigmatium  itriato-punotatum  Schrammen  (p.  2^). 

Metattpes 
This  species  is  the  genoholotype  of  Polystigmatium  and  the  only 
ipecies  thus  far  known  in  it.  It  was  described  by  Schrammen  in  1910 
ip.  254)  from  two  specimens  from  the  Quadratenkreide  of  Oberg,  both 
of  vhich  are  figured  {loc.  cil.,  PI.  xxxii,  figs.  8,9;  skeletal  elements, 
PI.  XLii,  fig.  2,  text  plate  x,  fig.  U).  Strangely  enough  there  are  four 
sperimens  in  the  Museum  Collection,  some  of  which  are  as  good  as,  if  not 
better  than,  the  figured  ones,  but  none  of  them  is  figured,  yet  Schrammen 
elites  that  he  had  examined  only  two  specimens;  therefore  the  four  in 
'he  Museum  are  metatypes. 

1S377.    Stichmaptyi  aUtuj  Schrammen  (p.  255).  Metatvpe 

This  species  is  the  genoholotype  of,  and  sole  species  in,  the  genus 
■^tichmaptyx  described  by  Schrammen  in  1910  (p.  255)  from  two  speci- 
mens from  the  Quadratenkreide  of  Oberg,  both  of  which  he  figured  (PI. 
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XXX,  figs.  2,  3 ;  skeletal  elements,  PI.  xliii,  fig.  8,  text  plate  ix,  fig.  8). 
There  is  one  specimen  in  the  Museum  Collection  and,  since  it  is  not  one 
of  the  two  figured  cotypes,  it  is  a  metatype, 

18378.  BalantionelU  tAtgrnt  Schrammen  (p.  261).  CvrmoB 

In  1902  Schmmmen  (p.  23)  erected  the  genus  BalatUiondia  for 
the  single  species  and  genoholotype  B.  elegans  from  the  Quadraten- 
kreide  of  Misburg  and  Oberg.  Of  the  figured  cotypes,  one  is  from  Mb- 
bui^  (PI.  IV,  fig.  la),  two  are  from  Oberg  (1&,  Ic).  These  cotypes  are  in 
the  Roemer  Museum.  In  1910  Schrammen  further  described  the  species 
(p.  261)  and  figured  the  skeletal  elements  {PI.  XLii,  fig.  6,  text  plate  ix, 
fig.  7).  He  also  reproduced  the  figures  of  the  cotypes  from  Obei^.  The 
tour  fragments  in  the  collection  are  cotypes  if  belonging  to  the  original 
series,  but  heautotypes  if  belonging  to  the  supplementary  matCTial. 

18379.  Vantrlculitw  radlatui  Mantell.  Plesiottpb 
See  No.  18191  for  discussion  of  V.  radiatus. 

18380.  Ventrlculitos  radUtus  Mantell  mut.  postwrui  Schrammen. 

Chirottte 

This  mutation  is  represented  by  two  exceptionally  perfect  specimens 
of  stems  and  by  three  small  fragmenis  of  the  wall.  The  larger  of  the  two 
stems  is  15  cm.  in  length  and  5  cm.  in  thickness.  The  ostia  are  arranged 
in  strikingly  unbroken  linearity  as  shown  in  Fig.  1  on  Plate  xxxvi  in 
Schrammen's  Monograph.  The  ostia  are,  however,  very  much  larger 
than  are  there  indicated,  reaching  almost  the  maxima  in  dimension! 
given  by  Schrammen,  for  they  are  5  mm.  long  and  from  1 .5  to  2  nun.  wide. 

The  three  small  fragments  show  every  detail  of  structure  for  the 
inner  and  outer  surface  of  the  wall,  the  position  of  the  epirhyza  and 
aporhyza  and  the  form  of  the  ostia  and  postica.  In  the  thinness  of  wall, 
smaller  size  of  the  ostia  and  postica,  and  their  arrangement,  these  frag- 
ments fit  the  description  of  Ventriculites  radiatus  Mantell  var.  minor 
Schrammen,  described  from  three  specimens  from  the  Quadratenkreide 
of  Oberg  and  Misburg  {Schrammen,  1910,  p.  266).  It  is  to  be  regretted 
that  Schrammen  did  not  figure  this  variety.  The  lai^e  specimen  of  the 
stem  labelled  var.  posterns  docs  not  fit  the  description  of  var,  minor. 

Here,  as  in  the  case  of  the  other  chirotypes,  it  seems  best  to  retain 
Schrammen's  manuscript  name  until  future  work  on  the  spicules  can  be 
done  or  until  more  illustrations  of  Schrammen's  holotypes  appear  in 
print. 
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18381.     VentrlcuUtM  itAllatui  Schrammen  (p.  267).  Heautotvpe 

Schrammen  described  this  species  in  1902  (p.  11)  from  the  Quad- 
ratenkreide  of  Misburg,  figuring  the  holotype  (PI.  iii,  fig.  5)  which  is  now 
in  the  Roemer  Museum  In  1910  he  further  described  the  species,  re- 
producing the  protograph  (PI,  xxxvii,  fig.  4),  and  gave  in  addition  the 
figure  of  a  specimen  from  Oberg  (PI.  xxxvii,  fig.  5)  with  which,  however, 
the  specimen  in  the  American  Museum  Collection  does  not  agree.  It  is, 
therefore,  a  heautotype. 

18382.    LepidoqHnvla  rugoM  Schlater  (p.  269).  Plesiottpes 

This  species  was  named  and  briefly  described  by  Schluter,  in  1870, 
vrhen  he  gave  a  paper  before  the  Niederrheinische  Gesellschaft  in  Bonn 
isee  Sitzungsberichte  of  same  for  1870,  p.  139),  and  was  mentioned  again 
iwo  years  later  in  his  longer  paper  and  there  figured  (1872,  p.  27,  PI.  i, 
fiica.  1-1).  This  species  has  given  the  name  of  the  zone  of  L.  rugosa  to 
the  lower  Mucronaten  beds  of  Munsterland.  Schlilter  mentions,  as 
loralities  where  the  species  is  abundant,  Coesfeld  and  Osterwick. 

In  1902  (p.  11)  Schrammen  described  the  species  Lepidospongia 
bmndfxi  for  certain  forms  which  he  considered  differed  mainly  from  L. 
ngosa  in  their  more  delicate  structure  and  "  in  the  possession  of  finer 
ribs."  Also,  the  two  were  found  at  different  horizons,  L.  brandesi 
occurring  in  the  older  beds  of  the  Quadratenkreide  with  Micraster 
^ypkux  and  Ojfaster  pilula,  while  it  was  unknown  to  Schrammen  in  the 
.Mucronatenkreide.  On  the  other  hand,  L.  rugosa  he  thought  appeared 
(or  the  first  time  in  the  Hanover  Chalk  in  the  boundary  beds  between 
the  Quadratenkreide  and  Mucronatenkreide  of  Adenstedt  and  extended 
upward  into  the  Misburg  Chalk.  He  corrected  the  statement  which  he 
had  made  in  a  foot-note  in  his  first  Roemer  Museum  paper  (1899,  p.  3) 
in  which  he  had  stated  that  he  knew  L.  rugosa  from  the  Quadratenkreide 
of  Misburg,  accounting  for  the  error  as  due  to  a  cursory  identification 
of  forms  as  L.  rugosa  which  were  really  L.  brandesi.  The  two  cotypes  of 
L  brandesi  are  figured  (1902,  PI.  iii,  figs.  1,  2)  and  come  from  the  Quad- 
ratenkreide of  Misburg.  By  the  time  Schrammen  published  his  Mono- 
Eraph  he  had  come  to  the  conclusion  that  the  features  which  he  had 
prcviou-sly  considered  of  specific  rank  were  not  so  in  reality  and  he  in- 
cluded L.  brandesi  in  his  synonymy  of  L.  rugosa,  stating  that  the  former 
liiffcred  from  the  latter  only  "in  the  thinner  walls,  finer  longitudinal 
rilm  on  the  outside  and  smaller  siliceous  scales  on  the  inside"  (p.  269). 
In  the  Monograph,  Schrammen  has  given  a  more  complete  description 
■if  L.  rugom  and  has  figured  two  new  specimens  from  the  Quadraten- 
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kreide  of  Misbiirg  (PI.  xxxv,  figs.  7,  8;  skeletal  elements,  text  plate 
XIII,  fig.  2).  There  are  five  specimens  from  the  Quadratenkreide  of 
Oberg  in  the  Museum  Collection. 

18383.  Lepldoiponcift  frtKUli  Schrammen  (p.  269).  CorrriM  oi 

HsAUTOTTru 
In  1902  Schrammen  erected  the  genus  PUctodermatium  with  (he 
species  P.  fragile  as  the  genoholotypo  {1902,  pp.  12,  13).  This  he  de- 
scribed from  the  Quadratenkreide  of  Misbui^  and  Oben{  and  the 
Mucronatenkreide  of  Misburg,  figuring  the  two  cot>'peB  on  PI.  it, 
figs.  4a  and  b,  the  first  cotype  being  from  the  Quadratenkreide  of  Miv 
burg,  the  second  from  the  Mucronatenkreide  of  Misburg,  both  of  which 
are  now  in  the  Roemer  Museum.  Without  stating  his  reason,  Schram- 
men, in  1910,  placed  this  species  under  Leptdospongia  (Monograph,  p. 
270),  the  genus  Pleclodermatium,  ipse  facto,  becoming  a  rutmen  nudum. 
In  further  illustrating  the  species  he  figured  only  the  skeletal  elemeote 
(PI.  XLv,  fig.  6;  text  plate  xiii,  fig.  1).  The  two  specimens  in  the  coU 
lection  may  be  either  cotypes,  or  heautotypes. 

18384.  RhlzoptorioQ  aolidum  Schrammen  (p.  271).  Parattfbs 
This  species  was  described  by  Schrammen  in  1910  from  eight  speci- 
mens from  the  Quadratenkreide  of  Misburg  and  Oberg.  The  figured 
holotype  is  from  the  Quadratenkreide  of  Oberg  (loc.  ctl.,  PI.  xxxiv. 
fig.  6;  skeletal  elements,  text  plate  xiii,  fig.  8,  text  plate  xiv,  fig.  8). 

18385.  Napaa  striata  Schrammen  (p.  273).    Parattpesor  Heautottpei; 
In  1902  Schrammen  made  the  new  genus  Eudictyon  and  described 

from  the  Quadratenkreide  of  Misburg  and  Oberg  two  species  E.  striatum,.^ 
the  genoholDtype  and  E.  dingonale  ('Hcxactinelliden,'  pp.  15,  16),  The— 
originals  are  in  the  Roemer  Museum,  The  holotype  of  the  first  specie^= 
is  from  the  Quadratenkreide  of  Misl)urg  {he  cit.,  PI.  ii,  fig,  5),  that  o^: 
the  second  spi^cies  also  from  the  Quadratenkreide  of  Misburg  {.toe.  cit. 
PI.  I,  fig.  5).  By  the  time  that  ho  published  his  Monograph  he  had  founc^ 
that  the  name  Ewliclyott  had  already  been  preempted;  he  therefor-^ 
proposed  the  new  generic  name  Xapa-a  and  he  furthermore  placed  bot^t 
of  the  former  s[)ecies  of  Eudiclyoit  under  .V.  striata,  although  he  fails  t  -^ 
give  his  rc.isons  11910.  p.  273),  The  holotype  of  Eudictyon  strialur-^ 
becomes  the  h(jl()type  of  .Vn/)(r((.s/n'(/fl,  and  the  protograph  of  E.  utriatuw^ 
becomes  the  pntliigraph  of  .V.  Mriatii.  The  holotype  of  E.  diagonale  bo- 
eoiiies  a  lieaulotype  of  .V.  xfriaUi.     The  five  speeimons  in  the  collectic»ii 
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are  paratypes.  He  figures  two  additional  specimens  coming  from  the 
Quadratenkreide  of  Oberg,  PI,  xxxvi,  figs.  11, 12,  and  refigures  theholo- 
type  of  Eudiclyon  diagonale  which  he  states  comes  from  the  Quadraten- 
kreide of  Ober^,  although  in  1902  he  had  said  that  it  came  from  Misburg. 

18386.     Polyblutidlum  rwMmoium  (T.  Smith)  (p.  275).        PLEsicnTFEB 
This  species  was  described  by  Smith  in  1848  as  Brackioliks  race- 
mosus  from  the  Upper  Chalk  of  England.    Smith,  being  more  concerned 
with  the  classification  of  the  Ventriculitidfe  than  with  their  stratigraphic 
position  or  geographic  distribution,  fails  to  give  the  locality  whence  the 
specimen  which  he  figures  and  describes  came.     Roemer  under  the 
name  Cephalites  ellipticus  in  1864  (p.  7,  PI.  iv,  fig.  6)  described  certain 
specimens  from  the  Quadraten  of  Oberg.     In  1878  Zittel,  in  the  first 
o(  his  '  Studicn '  (p.  52) ,  erected  the  new  genus  Polyblastidium  and  gave 
(Sthe  genoholotype  P.  luxurians  from  Linden  near  Hanover.    In  describ- 
vagP.  racemosum  in  1902,  Schrammen  includes  all  of  the  foregoing  species 
UDiler  it  (p.  275).    It  is  found  both  at  Oberg  and  Misburg  from  the 
Quadraten  of  the  former  and  the  Mucronaten  of  the  latter,  and  Schram- 
men figures  three  specimens  from  the  Quadratenkreide  of  Oberg  (PI. 
iKviii,  figs.  8-10). 

1^7.    AcUnocydui  ftltenukiu  (Roemer)  (p.  277).  Plesiotype 

In  1841  Roemer  described  from  the  Untere  Kreide  of  Peine,  Han- 
over, a  sponge  which  he  called  Coeloplychium  altertians  (1841,  p.  10, 
fipired  holotype  PI.  iv,  fig.  6).  Zittel,  in  the  first  of  his  'Studien,' 
erected  the  genus  Marshallia  with  Pleurotloma  toHuosum  Roemer  and 
Caloplyckium  alterTians  Roemer  as  two  representative  species,  the 
former  being  the  genoholotype.  This  he  did  after  examining  Roemer's 
tJT)es  of  both  species  (1877,  p.  58).  Schrammen  considered  that  Roe- 
mer's C.  alternana  is  generically  distinct  from  Pleurostoma  lorttiosum,  for 
*hich  reason  he  erected  the  genus  Actinocyclus  with  A.  altemans  as 
the  genoholotype  (1910,  p.  277)  and  for  this  genus  he  has  founded  the 
new  family  Actinocyclidffi  (1910,  p.  276).  Schrammen's  figured  cotypes 
are  all  from  the  Quadratenkreide,  one  from  Misburg  (1910,  PI.  xxix, 
fig.  1),  and  two  from  Oben;  (loc.  cit.,  PI.  xxix,  figs.  2,  3;  skeletal  ele- 
iiienls.  text  plate  xiv,  fig.  14). 

IS388.    HicroblMtidium  d«cun«iu  Schrammen  (p.  279).      Paratype  or 

He  AUTOTYPE 

'Schrammen  described  this  spcics  in  1902  from  two  specimens  from 
the  Quadratenkreide,  one  from  Oberg  and  one  from  Misburg  (p.  15). 
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The  holotypc  was  a  fragment  of  the  wall  of  a  Bpecimen  from  Obei^t 
(_loc.  n't.,  PI.  IV,  fig.  5).  In  hia  Monograph,  Schrammen  figured  two 
nearly  complete  specimens  from  Oberg  {PI.  xxx,  fig.  11,  PI.  xxxvii. 
fig.  9;  skeletal  elements,  text  plate  xv,  fig.  15).  Since  the  only  locality 
which  he  gave  in  1910  was  Oberg,  it  is  evident  that  he  had  come  to  the 
conclusion  that  the  specimen  from  Misburg  was  not  to  be  placed  in  thii 
species. 

IS389.     SporadlicinU  dMhani  (Goldfuss)  (p.  280). 

This  species  was  described  by  Goldfuss  as  Scyphia  deditni  from  the 
Green  Chalk  of  Coesfeld,  Westphalia  (1826,  p.  219:  prot(^(rapb,  Plate 
Lxv,  figs.  6a,  6).   D'Orbigny  placed  the  species  questionably  \a  Lamarck'^ 
genus  Ocellaria  (1850,  p.  284}  and  later  Roemer  called  it  Cn'brosponfi'ii 
decheni  (1864,  p.  12).    At  this  time  he  made  the  mistake  of  coasiderinj; 
his  former  Scyphia  micrommata  a  synonym  of  Sq/pbia  deeheni  Goldfim. 
As  SchlUter  first  pointed  out,  the  Goldfuss  species  was  characterised  by 
the  diagonal  arrangement  of  the  smaller  and  more  oval  oetJa  in  con- 
tradistinction to  the  larger  indiscriminately  situated  oatia  of  5.  mierom- 
maUi  (Schlater,  1872,  'Spongitarienbanke,' p.  22).    SchlQter  accepKd 
Roemer's  generic  revision  and  noted  the  occurrence  of  the  species  in  the 
Quadraten  Mergel  in  the  zone  of  Beckaia  soekelandi  in  MQnsterland. 
In  1877  Zittel  emended  Pomel's  genus  Sporadisdnia  and  included  in  it 
Scyphia  decheni  Goldfuss  (1877,  p.  362)  and  this  revision  was  repeated 
the  next  year  in  the  first  of  his  'Studies'  (1878,  p.  52).     Both  Hinde 
(1883,  p.  116)  and  Schrammon  (1910,  p.  280)  have  accepted  this  generic 
standing  fur  the  species.    Schrammen  has  figured  two  specimens  from 
the  Quadra tenkreide  of  Misbui^  (loc.  cit.,  PI.  xxxvii,  figs.  6, 7)  showing 
clearly  the  internal  and  external  surface  characteristics.     His  descrip — 
tion  is  the  first  adequate  one  which  has  appeared  in  print  and  the  firsM 
one  containing  the  necessary-  infoniiation  about  the  skeletal  elemenlr— 
The  specinions  which  he  used  in  making  his  description  and  which  cam^ 
from  the  Quadrat enkreide  of  Miiibunc  must  l>e  looked  upon  as  plesic^ 
types,  but,  since  he  did  not  mention  Obei^  in  print  in  his  further  dcscri|~a 
tion,  the  s|K>cimens  from  that  locality  are  not  types.    (See  also  discu^a; 
sion  imdor  Sporadisdnia  quenstcdii  No.  18392.) 

18390.     Sporadlscinia  venosa  (Roemer)  (p.  281).  Plcsiottp^ 

From  the  I'ntere  Krcido  of  Peine.  Hanover,  Roemer  describe-ci 

Scyphia  ivnusa  (IS41.  p,  8)  and  figured  the  holotype  (PI.  m.  fig.  ■*>. 

Roomer  later  changed  the  generic  name  to  Cribrospongia  of  D'Orbigny. 
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adding  nothing,  however,  to  the  protolog  (1864,  p.  11).  Wollemann 
gave  a  somewhat  more  complete  description  of  the  species,  placing  it  in 
Pomel's  genus  Sporadiscinia  (1902,  p.  10),  but  did  not  figure  any  of  the 
specimens  which  he  had.  His  collections  were  from  the  Heteroceras 
tone  of  the  Mucronatenkreide  of  Zeltberg,  near  Liineberg,  Hanover. 
The  description  given  by  Schrammen  in  1910  based  upon  Roemer's 
t\*pes  and  upon  collections  from  the  Quadratenkreide  of  Misburg  and 
Oberg  is  the  first  strictly  scientific  description  (1910,  p.  281).  A 
figure  is  given  of  a  specimen  from  the  Quadratenkreide  of  Misburg 
(PI.  xxxviii,  fig.  4)  and  the  skeletal  elements  are  illustrated  (PI.  xiv, 
fig.  18). 

18391.     Sporadiidnla  mlcrommftta  (Roemer)  (p.  281).  Plesiottpes 

Roemer  described  this  species  as  Scyphia  micrommala  from  the 
lower  Kreidemei^l  of  Coesfeld,  Westphalia  (1841,  p.  7,  protograph  PI. 
u.  fig.  II).  D'Orbigny  included  the  species  under  his  genus  Cupulo- 
tfongia  (1850,  p.  287).  On  account  of  an  incorrect  revision  made  by 
Roemer  in  1864,  when  he  considered  his  Scyphia  micrommala  as  a 
sj-Donym  of  Scyphia  decheni  Goldfuss,  it  is  necessary  to  include  the 
pS.  micrommala  part  of  his  S.  decheni  in  the  synonymy.  SchlUter,  as  we 
have  seen  (No.  18390),  restored  Sq/p/iia  micrommato  as  a  distinct  species. 
He  placed  it  in  D'Orbigny's  genus  Cribroapongia  and  reported  it  from 
the  K»ne  of  Lejndosptmgia  rugosa  of  the  Quadraten  of  Miinsterland 
(Schluter,  1872,  p.  28).  At  the  same  time  that  Zittel  revised  Scyphia 
Meni  he  also  included  S.  micrommata  in  Pomel's  emended  genus  Spora- 
rf^nw  (1878c,  p.  52;  1877,  p.  362).  Hinde  (1883,  p.  116)  and  Wolle- 
mann have  accepted  Zittel's  generic  revision.  Wollemann  reported  the 
species  from  the  Heteroceras  zone  of  the  Mucronatenkreide  of  Zeltbei^, 
Dear  LUneburg,  Hanover  (1902a,  p.  10).  Schranmien  has  added  to  the 
localities  already  known,  Misburg,  Oberg,  Adenstedt,  and  Biewende, 
ud  has  figured  two  specimens  from  the  Quadratenkreide  of  Misburg 
(1910,  p.  283,  PI.  XXXVIII,  figs.  5, 6).    (See  further  Nos.  18390, 18392.) 

18392.     SpoTMllscinlft  queiut«dti  Schrammen  (p.  282).  Parattpes 

From  the  Green  Chalk  of  Coesfeld,  Westphalia,  Goldfuss  described 
the  species  Scyphia  decheni  (1826,  p.  29)  figuring  the  holotype  (Pi. 
Uv,  figs.  6a,  fc).  This  species  was  subsequently  placed  under  various 
(senera,  but  is  now  called  Sporadiscinia  decheni  (for  details  see  that 
species).  Quenstedt  identified  a  fragment  which  he  had  obtained  from 
the  Chloritic  Chalk  of  Ahlten  as  Scyphia  decheni  (1877,  p.  464),  and 
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figured  his  specimen  (PI.  cxxxvii,  fig.  2).  A  comparison  of  the  proto- 
graphs  of  Scypkia  dechem  Goldfuss  and  Sq/pfiin  decheni  GoIJfuss  of 
Quenstedt  reveals  the  very  obvious  fact  that  the  oatia  in  the  figure 
given  by  Goldfuss  are  irregular  in  arrangement  and  polygonal  in  out- 
line, whereas  those  in  the  illustration  given  by  Quenstedt  are  rectAngular. 
Primarily  on  account  of  this  distinction,  Schrammen  erected  the  new 
species  Sporadisdnia  quenstedti  for  the  forms  with  the  rectangular  oetia, 
this  being  the  only  species  of  Sporadisdnia  with  OBtia  of  that  dupe. 
Quenstedt's  Scyphia  decheni  Goldfuss  thus  becomes  a  Bynonym  of 
Sporadisdnia  guenstedti,  as  does  also  Wollemann's  Sporadudnia  decheni 
var.  quadrala  which  was  described  from  the  Heteroceraa  zone  of  the 
Mucronatenkreide  of  Zeltberg,  near  Liinebei^,  Hanover  (WollemanD. 
1902a,  p.  10).  Wollemann's  varietal  name  should  not  stand  because  the 
form  is  too  distinct  to  be  considered  a  variety  of  Goldfuss'  Scyphia 
decheni.  WoUemann  ascribes  the  name  quadrala  to  Quenstedt,  but  I 
have  been  unable  to  find  it  in  th^t  author's  work. 

Schrammen's  protograph  is  of  a  specimen  from  the  Quadra  ten  kreide 
of  Misburg  (1910,  PI.  xxxvii,  fig.  8).  The  species  occurs  at  Oberg  and 
Ahlten,  and  in  the  Mucronatenkreide  as  well  as  in  the  Quadratenkreide. 
Schrammen  has  examined  five  specimens,  one  of  which  he  has  figured 
and  three  of  which  (paratypes)  are  in  the  American  Museum  CoUectioD. 

18393.  Lelostracoii&  brandesl  Schrammen  (p.  288).  PABATrrE 
This  species  was  described  by  Schrammen  in  1910  from  five  speci- 
mens which  he  had  examine<l  from  the  Quadratenkreide  of  Oberg  and 
Misburg,  the  figured  holotype  coming  from  the  former  locality  (proto- 
graph:    1910,  PI,  xxxv,  fig.  3;   skeletal  elements,  text  plate  xiii,  fig.  II), 

18394.  MarstuOlia  tortuosa  (Roemer)  (p.  291),  HouoKrrrpK. 
This  species  was  described  in  1864  by  Roemer  from  the  Quadraten- 
kreide and  was  found  on  the  Ihme  near  Hanover  (r.  15,  PI.  vi,  fig,  1  ^  , 
The  holotype  is  in  the  University  Collection  at  Gottingen.  In  1878 
Zittel,  in  the  first  of  his  sponge  studies  (p.  58),  described  the  gen-v^^ 
Marshallia  including  under  it  Pleurostoma  tartuosum  Roemer,  Tt»i} 
revision  Schrammen  accepts  (1910,  p.  291)  giving  a  full  description  of  tlik* 
species  and  one  which  is  more  complete  than  the  protograph.  He  als« 
figures  the  skeletal  elements  (text  plate  xv,  fig,  12),  since  no  illustrataoi 
of  them  had  previously  appeared  in  the  literature.  Schrammen  add^ 
as  further  occurronci's,  the  Quadratenkreide  and  Mucronatenkreide  ol 
Misburg. 
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1S395.  Coidnoporft  InfundibuUformli  Goldfuss  (p.  293).  pLEmoTYPca 
This  species  was  described  in  1826  by  Goldfuss  {pp.  30,  85)  from 
the  Cretaceous  Marl  of  Coesfeld.  (Cotypes  figured:  p.  30,  PI.  ix,  figs.  16a, 
6,  c;  PI.  XXX,  fig.  10.)  Schlater  (1872,  p.  22)  records  that  this  species  is 
abundant  in  the  Mucronaten  beds  of  Coesfeld,  Mtinsterland.  Quenstedt 
(1877,  p.  461)  notes  its  presence  in  abundance  at  Ahlten,  while  Hinde 
('Catalogue,'  p.  106)  has  listed  it  from  the  Upper  Chalk  of  Croyden, 
Surrey  and  in  the  south  of  England.  Gripenkerl  speaks  of  its  abundance 
in  the  upper  Quadraten  beds  of  Boimstorf  and  its  lesser  abundance  in 
the  same  beds  at  Glentorf.  Wollemann  has  found  it  well  represented 
at  Gr.  andKl.  Biewende(1890,  p.  7;  1901,  p.  7;  19026,  p.  58).  Schram- 
inen  in  1910  described  the  species  from  the  Quadratenkreide  and  Mucro- 
natenkreide  and  from  Oberg  and  Misbui^  (pp.  293.  294)  and  he  figured 
the  skeletal  elements  (text  plate  xv,  figs.  13  14).  Since  Schrammen's 
is  the  first  detailed  description  appearing  in  the  literature,  containing, 
as  it  does,  dimensions,  minute  morphological  characterizations  and 
having,  in  addition,  the  first  illustration  of  the  skeletal  elements,  the  ten 
specimens  upon  which  Schrammen  based  his  description  must  be  re- 
garded as  plesiotypes.    Six  of  these  are  in  the  Museum  Collection. 

18396.     BsckiU  aoekeluidl  Scbluter  (p.  297). 

Schliiter  described  this  species  in  1868  (p.  93),  naming  it  in  honor  of 
Becks  and  Soekeland.  He  referred  to  the  species  again  in  1870  (pp. 
UO-141)  but  did  not  give  any  illustrations  of  it  until  1872,  when  he 
fif^red  two  specimens  and  a  diagram  of  the  structure  of  the  meshwork 
(1872,  PI,  I,  figs.  5,  6,  7),  at  which  time  he  also  gave  a  more  complete 
(leacription  than  he  had  yet  published.  Because  of  the  restricted 
ili.itribution  of  this  species,  Schliiter  makes  it  one  of  the  zonal  fossils  of 
the  Quadratenkreide,  using  it  instead  of  Belemniiella  quadrata  {Aciino- 
camax  guadralus),  while  he  uses  Lepidospongia  rugosa  instead  of  Belem- 
niUlia  mucronata  for  the  Upper  Senonian  (1870,  p.  141).  He  records  it 
from  the  Upper  Quadratenkreide  between  Lette,  Coesfeld,  Holtwick 
and  Legden,  in  none  of  which  places  is  it  to  be  considered  a  rare  form,  but 
in  older  or  yoimger  beds  he  states  it  is  unknown.  It  is  also  found,  accord- 
ing to  Schliiter,  in  the  subhercynian  Kreide  in  the  same  horizon  at 
Biewende  a  mile  and  a  quarter  northeast  of  Borsum.  The  beds  at 
Biewende  show  a  surprising  similarity  to  those  at  Holtwick.  Zittel, 
in  his  'Studien'  (18786,  p.  58),  mentions  the  species  without  comment. 
Quenstedt  (1877,  p.  489)  mentions  the  occurrence  of  the  species  at 
Coesfeld  and  reproduces  on  Pt.  cxxxviii,  fig.  14  with  a  reduction  of  one. 
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half,  the  figures  given  by  Schlutcr  in  1872  {loc.  oTI.  Hinde,  in  his 
'Catalogue'  (1883,  p.  144),  simply  mentions  the  occurrence  at  Coerfeld. 
Westphalia. 

Griepenkerl  calls  attention  to  the  restricted  occurreace  of  tbif 
species  in  Konigslutter,  Bmunschweii;,  parallelling  ita  reatrictioD  in 
Westphalia.  It  is  found  only  in  Goe'e  marl  pit  near  Boimatorf  (18S9, 
p.  23). 

WoUemann  (1900,  pp.  8,  9)  reports  that  the  species  occur«  only 
seldom  and  in  frafpncnts  at  Gr.  Biewende,  the  only  complete  specimen 
which  he  knows  of  being  in  the  collection  of  the  Kaiserlicbe  geologiscbr 
Landesan?talt  in  Berlin. 

Schranuuen  (1910,  p.  297)  states  that  the  species  does  not  occur  id 
the  Chalk  Marl  faeies  of  the  Quadratenkrcide  of  Hanover,  at  least,  he 
has  never  found  it  at  Misburg  and  Oberg,  but  instead  its  place  is  taken 
by  the  near'y  related  B.  Jeueruehii.  (t  is  possible  that  it  occurs  alw  in 
the  shaly  Granulatenkreide  around  Braunschweig,  but  Schrammen  is  not 
positive  on  ai-count  of  the  poor  preservation  of  the  material  therefrom 

18397.  Bocksia  auffUBt«  Schrammen  (p.  298).  HEAUTorrm 
Schrammen  described  this  species  in  1902  (p.  18)  from  the  Quad* 

ratenkreide  of  Misburg  whence  came  the  holotype  (figured  PI.  ii,  fig. 
2)  now  in  the  Koemer  Museum.  In  1910  Schrammen  gave  a  fuller 
description  of  the  species  (p.  298).  reproduced  the  protc^puph  (PI.  xl, 
fig.  ];  skeletal  elemcn.s,  text  plate  xiv,  fig.  5),  and  noted  the  further 
occurrence  from  the  Quadrat«nkreide  of  Obei^.  The  specimens  in  the 
American  Museum  Collection  do  not  come  from  the  locality  of  the  fj-pe 
specimen,  but  have  been  identified  by  Schrammen  and  used  in  amplify- 
ing the  protolog;  they  are,  therefore,  heautoiypes. 

18398.  Backiia  huerwehrl  Schrammen  (p.  298).  Pakattpcs 
Schrammen  descrilwd  this  species  from  four  specimens  from  th^— 

Quadratenkrcide  of  Oberg  (1910,  p.  298)  figuring  the  holotype  on  PL   _ 
XL,  fig.  4.    There  are  four  specimens  in  the  collection,  none  of  which  i^e 
figured,  though  two  of  them  are  far  superior  to  the  protograph.    On<^ 
specimen  shows   this   species   plowing   upon   PkymateUa   intumeseeTm 
(Roemer)  (18398a). 

18399.  PlocoBcypbU  centunculk  Schrammen  (p.  301).  Paratte:— : 
Schrammen  described  this  .species  in   1910  from  the  Quadrates^ 

kreide  and  Mucronatenkreide,  and  from  Misburg,  Oberg,  Ahlten,  acx 
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Clentorf,  The  tisured  holotype  came  from  the  Quadratenkreide  of 
Obent  (PI.  XL,  fig,  5;  skeletal  elements,  text  plate  xiv,  fig.  2).  In  his 
wnonymy  Schrammen  includes,  doubtfully,  Plocofscyphia  annuiata  as 
used  by  Griepenkerl  1889  (p.  23).  Since  Griepenkerl  merely  identified  a 
fragment  from  KSnigalutter  with  Roemer's  Maandrospongia  annuiata 
prinf;  no  figure  and  only  the  briefest  description,  referring  to  Roemer's 
illustration  (18&4,  p.  53,  PI.  xviii,  fig.  9),  it  is  difficult  to  understand  why 
Schrammen  did  not  include  in  his  synonymy  of  P.  centuncula,  Roemer's 
a.  annuiata  as  well  as  Griepenkerl's  P.  annuiata.  Roemer's  protograph 
a  characteristically  poor  and  the  protolc^  is  very  brief.  Schrammen 
nowhere  refers  to  either  except  in  his  revision  of  Roemer's  illustrations 
nbere  he  states  that  M.  annidala  is  a  HexactinelUd,  leaving  further 
taxoDomic  revision  for  future  study  ( 1910,  p.  6) . 

18400.     Cenb'oilft  Incruitans  Schrammen  (p.  302).       -        Parattpes  or 

Heaototypes 
In  1902  (p.  16)  Schrammen  described  the  new  genus  Kentro»ia 
with  the  genoholotype  and  only  species  K.  incrustans  from  the  Quad- 
rateakreide  of  Obet^  and  Misburg  (p.  17).  The  figured  holotype  is 
from  the  Quadratenkreide  of  Oberg  (PI.  iv,  fig.  6)  and  is  now  in  the 
Roemer  Museum.  In  1910  Schrammen  (p.  302)  gave  Oberg  as  the  only 
locality  from  which  the  species  is  known,  and  figured  another  specimen 
from  the  Quadratenkreide  of  Obei%  (PI.  xxxix,  fig.  1 ;  skeletal  elements, 
text  plate  xiv,  fig.  1).  The  two  specimens  in  the  collection  are  either 
paratypes,  if  belonging  to  the  original  series,  or  heautotypes,  if  L>elong- 
ing  to  the  material  used  for  the  1910  description. 

18101.     CaUicyUx  farreldaa  Schrammen  (p.  302).  Con-PEs 

In  1910  Schrammen  erected  the  new  genus  Callicylix  with  the  geno- 
holotype  and  sole  species  C.  farreides  from  the  Quadratenkreide  of 
Obei^  (p.  302).  There  are  two  figured  cotypes  (lot.  cit.,  PI.  xl,  figs.  7, 
8).  In  American  Museum  Collection  there  are  four  of  the  eight  speci- 
mens examined  by  Schrammen  in  describing  the  species,  but  ncne  is 
figured. 

18102.     Grdoitlgina  acinoift  Schrammen  (p.  303).  Parattpes  or 

Heautotypes 

In  1902  Schrammen  (p.  17)  described  the  new  species  Plocoscypkia 

acinoaa  from  the  Quadratenkreide  of  Oberg  and  figured  the  holotype 

(PI.  IV,  fig,  2)  now  in  the  Roemer  Museum.    When  he  brought  out  his 
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Monograph  he  made  a  new  genus  Cycloatigma,  with  the  genoholotype 
Plocoscyphia  acinom,  without  stating  his  reamns  for  making  the  generic 
revision  (1910,  p.  303).  At  this  time  he  was  able  to  record  the  Bpecies 
from  the  Mucronatcnkreide  as  well,  and  also  from  Miaburg.  There  are 
three  good  specimens  in  the  Museum  Collection  and  they  are  either 
paratypes  or  heautotypes. 

18403.  CrdoBtiKiQ*  mnandrina  Schrammen  (p.  304).  PAMAim 
Schrammen  described  this  species  from  two  specimens  examioed 

by  him  from  the  Quadratenkreide  of  Oberg.  The  figured  holotype  (H, 
XL,  fig.  6;  skeletal  elements,  text  plate  xiv,  fig.  4)  is  different  from  the 
specimen  in  the  Museum  Collection,  which  is  thus  a  paratype. 

18404.  CyatiipoDgla  monoBtoma  Schrammen  (p.  316).  PARATrnc 
Schrammen  in  describing  this  species  (1910,  p.  316)  gives  no  figure 

-of  an  entire  specimen,  illustrating  only  the  skeletal  elements  (1910, 
text  plate  xv,  fig.  9).  These  are  from  the  Quadratenkreide  of  Obetjc 
and  must  be  considered  as  constituting  the  holotype.  Schnunmen 
states  that  he  had  examined  four  specimens  from  the  Quadratenkrnde 
of  Misburg  and  Oberg,  one  of  which  it  is  to  be  supposed  is  in  the  Ameri- 
can Museum  Collection. 

18405.  Tremabolltes  m«Eastoina  (Roemer)  (p.  317).  PLBaioTTPN 
From  the  Untere  Kreide  of  Peine,  Roemer  described  a  form  which 

he  called  Manon  megasloma  (1841,  p.  3),  figuring  the  holotype  (PI,  i, 
fig.  9).  Schluter  twice  cited  the  species  from  the  zones  of  Beckma  soekt- 
landi  and  Lepidospongia  rugosa  in  Munsterland  referring  it,  however, 
to  the  genus  Cam^rospongia  (SchlUter,  1872,  p.  19;  1876-1877,  p.  244). 
Zittel,  in  1877,  erected  the  genus  TremaboliUs  with  Roemer's  Manoim 
megasloma  ns  the  genoholotype. 

Since  Roemer's  protograph  and  protolog  were  very  poor,  and  sinc^ 
the  latter  was  not  couched  in  modem  terminology,  we  must  look  upo^^ 
Schrammen's  description  in  1910,  made  from  the  type  material  and  froi^H 
specimens  collected  from  the  type  locality,  as  the  first  really  complete  — 
description,  and  the  specimens  in  Schrammcn's  collection  used  in  makiik^ 
the  description  must  be  considered  plesiotypes.  Schrammen  figur^^ 
two  specimens  from  the  Quadratenkreide  of  Oberg  (1910,  PI.  xxxi:s^i 
figs.  4,  5)  and  a  single  individual  from  the  Mucronatcnkreide  of  Misbu^r-] 
(PI.  XXXIX,  fig.  3).  The  skeletal  elements  figured  are  from  the  fomL'«» 
locality  {loc.  cit.,  text  plate,  xv,  figs.  7,  8). 
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18406.     Toulmlnia  wollenunnl  Schrammen  (p.  319).  Paratype 

Schrammen  described  this  species  from  the  Qiiadratenkreide  of 
Oberx  in  1910  (p.  319),  figuring  the  holotype  (PI.  xxxix,  fig.  6;  skeletal 
elements,  text  plate  xv,  fig.  6).  He  states  that  he  had  examined  only 
two  specimens,  so  that  presumably  the  one  in  the  Museum  Collection 
is  the  second  besides  the  figured  one. 

1S407.     PtaAlkcnis  floicuIuB  Schrammen  (p.  321).  Cotyfes 

This  species  is  the  first  described  by  Schrammen  under  his  new 
genus  Phalacrus,  but  he  does  not  designate  it  as  the  genoholotype  for 
which  reason  it  simply  becomes  one  of  the  genosyntypes  {1910,  p.  321). 
It  is  a  rare  genus  known  only  from  the  Quadratenkreide  of  Oberg  whence 
two  cotypes  are  figured  (PI.  xxxix,  figs.  7,  8;  skeletal  elements,  text 
plate  XV,  figs.  3, 4). 

18408.     PluUerui  dsourrani  Schrammen  (p.  323).  Metatype 

Schrammen  described  this  species  from  a  single  specimen  |"Das 
Original  ist  Unikum"]  which  he  did  not  figure.  Since  the  dimensions 
of  the  specimen  in  the  collection  do  not  agree  with  those  which  he  gives 
in  the  protolog,  the  specimen  must  either  have  been  overlooked  by  him 

at  the  time  of  writing  or  else  have  been  collected  at  some  later  date; 

in  either  case  it  is  a  metatype. 

1S409.     Cceloptycblum  declminum  Roemer  (p.  329).  Plesiotype 

Roemer  described  this  species  in  1841  from  the  Untere  Kreide  of 
Peine,  Hanover  (p.  10)  and  figured  the  holotype  (PI.  iv,  fig.  3).  In  1864 
he  gave  a  brief  notice  of  it  again,  but  did  not  figure  it  or  add  to  the 
description  or  occurrences  (1864,  p.  3).  Zittel  has  given  by  far  the  best 
description  of  this  species  that  has  yet  appeared  in  print  and  his  illus- 
trations are  in  all  respects  superior  to  the  protograph.  In  writing  his 
description  he  had  before  him  Roemer's  types  of  this  and  related  species, 
so  that  his  characterization  is  particularly  valuable  (1876,  pp.  62-65, 
PI- 1,  figs.  6, 7 ;  skeletal  elements,  PL  in,  fig.  2) ,  He  notes  its  occurrence 
in  the  Quadratenkreide  at  Vordorf  near  Braunschweig  and  at  Schwie- 
chelt  near  Peine,  and  in  the  Mucronatenkreide  at  Ahlten  in  Hanover. 

Wollemann  reports  this  species  frohi  the  Heteroceras  zone  of  the 
Mucronatenkreide  of  Zeltbei^,  near  Liineberg  (ig02a,  p.  11)  and 
Schranunen  lists  it  from  Oberg,  Biewende,  and  from  Misburg  (rare), 
but  pves  no  figures  (1910,  p.  329). 
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18410.  Coeloptycbium  affftricoldsi  Goldfuss  (p.  330).  Pleuottpi 
This  species  was  described  by  Goldfuss  from  the  marl  of  Coeafeld 

(1826-33,  p.  31 ;  protoRraph,  PI.  ix,  fif?.  20  a-e).  Roemer  (1841,  p.  10) 
gave  an  unusually  good  description  of  the  same  species,  figuring  an 
entire  individual  with  the  stem  (PI.  iv,  fig.  5),  and  noted  its  occurrence 
in  the  Lower  Cretaceous  of  Peine  and  Theidessen  and  in  the  Upper 
Cretaceous  marl  of  Lemforde  and  Coeafeld,  to  which  localities  he  added 
Vordorf  in  1864  (p.  3).  The  species  has  been  reported  by  more  recent 
writers  from  various  parts  of  northwest  Germany,  namely,  from  tbe 
zones  of  Becksia  soekelandi  and  Lepidospongia  rugoaa  in  tbe  Quadraten 
and  al^o  from  the  Mucronaten  of  Munsterland  (SchlUter,  1872,  p.  16; 
1876-1877,  p.  244);  from  the  Upper  Quadraten  of  Boimst^rf,  Braun- 
schweig, where  it  is  absent  in  the  Mucronat«n  zones  (Griepenkerl,  1888- 
1889,  p.  24);  from  the  Senonian  of  Gr.  and  Kl.  Biewende  in  Braun- 
schweig (Wollemann,  1901,  p.  9;  1902b,  p.  58);  and  from  the  Heleroctrat 
zone  of  the  Mucronatenkreide  of  Zeltberg,  near  Lijneberg,  Hanover 
fWollemann,  1902a,  p.  11), 

By  far  the  most  exhaustive  discu^ion  of  the  species  is  that  given  by 
Zittel  in  his  paper  Ueber  Cwloplyckium.  He  has  carefully  revised  and 
amplified  the  protolog  (1876a,  pp.  59-61)  and  has  figured  numerous 
details  of  structure  and  of  the  skeletal  network  (PL  in,  figs.  1,  4,  5, 
6,  10, 11, 13  and  PI.  IV,  fig.  A). 

From  the  Upper  Senonian  horizons  Schrammen  has  collected  many 
specimens  at  Misburg.  Obeig,  Linden,  and  Ahltcn  in  the  Kalltn:eigel  of  the 
Quadraten-  and  Mucronatenkreide  and  in  the  Sandmei^el  of  the  Mucro- 
natenkreide (1912,  p.  331).  En  the  collection  is  a  single  specimen  which 
is  a  plesiotype,  since  it  wa.s  among  those  used  by  Schrammen  in  making 
his  additional  notes  on  the  species. 

18411.  CoBlop^hlum  rude  von  Seebach  (p.  333). 

There  are  in  the  Gottingen  University  Museum  four  specimens*. 
of  sponges  lalwlled  by  von  Seebach  Catoptychium  rude,  but  describeszl 
only  in  manuscript  by  von  Seebach.  Zittel  has  described  the  specie-* 
in  his  paper  on  Caloptycbium  (1876,  p.  71)  and  has  figured  one  of  Se— 
bach's  specimens  {toe.  cit.,  PI.  i^  figs.  1,  2),  given  to  him  for  that  purpoa&M 
by  Seebach,  showing  the  top  and  side  view  slightly  reduced.  Tb^^ 
specimens  come  from  the  Mucronatenkreide  of  Ahlten.  Wollcmai^r 
rccorils  the  s[M!cie8  from  the  Heterocemx  zone  of  the  MucronatenkreiciSc 
of  Zeltberg,  near  Liineburg,  Hanover. 
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Schrammeti.  in  1910,  noted  the  occurrence  of  this  form  from  the 
Mucronateakreide  of  Misburg  and  figured  the  skeletal  elements  {PI. 
XLv,  fig,  3,  text  plate  xv,  fig.  10).  The  specimen  in  the  American  Mu- 
seum is  not  a  type,  but  is  included  for  the  sake  of  having  as  complete  a 
representation  of  species  as  possible. 

SraCIES   FROM   THE   QuADRATENKREIDB   OF    MlSBURQ,    HaNOVER 

18412.  TheneopiiB  stvinnuumi  (von  Zittel)  (p.  55).  Plesiotype 
See  No.  18281. 

18413.  DoTTdsmut  (Hotnalodot&)  runoik  (Mantell)  (p.  59).   Plesiotvfe 
See  No.  18284. 

1^14.     Dorrdermft  oa,pitat»  Schrammen.  Crihottpb 

Schrammen,  in  his  Monograph,  records  no  species  of  capitata  under 
Doryderma.  The  specimens  of  other  species  which  he  figures  are  all 
from  Oberg  and  none  agrees  with  the  one  which  he  has  labelled  D. 
capitala.  This  specimen  therefore  appears  to  constitut€  a  chirotype, 
unless  further  study  proves  it  to  be  the  same  as  one  of  his  new  species 
described  in  the  Monograph ;  if  such  were  the  case,  it  would  mean  that 
Schrammen  had  forgotten  that  he  had  already  given  a  name  to  this  form. 

18415.     AmphileGt«Ua  piriformis  Schrammen  (p.  61).  Pabattpe  or 

Hbautotypb 

See  No.  18288  for  a  discussion  of  this  species.    The  specimen  in  the 

collection  is  from  the  type  locality,  but  whether  belonging  to  the  original 

secies  and  so  a  paratype,  or  to  mttterial  subsequently  collected  and  so  a 

heautotype,  there  is  no  way  of  knowing. 

1^16.     Pftchypotarlon  koen«iii  Schrammen  (p.  63).  Paratvpe 

See  No.  18259. 

I94I7.    PKhlnion  scriptum  (Roemer)  (p.  67).  Plesiotvpe 

See  No.  18204. 

18418.    PMbinion  erllndilcum  Schrammen  (p.  68).  Paratype  or 

HeAUTOTTPB 

See  No.  18293.  Since  the  holotype  of  this  species  came  from  the 
Quadratenkreide  of  Misbui^,  the  specimen  in  the  collection  is  cither  one 
o!  the  paratypes  or  only  a  heautotype. 
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18419.  PhynutoUft  hvOmn  von  Zittel  (p.  75). 
See  No.  18207. 

18420.  PhynuteUa  tuberou  (Quenstedt)  (p.  76). 
See  No.  18208. 

18421.  PhynuiteUft  gpnroidM  Schrammen  (p.  76). 
See  No.  18241. 

18422.  AuUdnift  luloUan  (tjpiu)  (Roemer)  (p.  78). 
See  No.  18301. 

18423.  CrfttarolUtubarou Schrammen  (p.  80).  Pahatypeb  oi 
See  No.  18302.     Since  Misbiirg  ia  the  type  locality  f( 

the  two  specimens  in  the  collection  are  either  paratypes  or 

18424.  CKUopegnu  B«ftuUi  von  Zittel  (p.  81). 
See  No.  18304. 

18425.  Turonlft  cotutricta  von  Zittel  (p.  87). 
See  No.  18307. 

18426.  SlpboDia  tubulosk  (Roemer)  (p.  93). 
See  No.  18311. 

18427.  ?Plftcoic7tuB  Jarenformis  Schrammen  (p.  102). 
See  No.  18490. 

18428.  Phymaraphinia  infundibuliformli  Schrammen  (p. 

COTYPE  t 

See  No.  18320.  ' 

18429.  Cycloclema  compressa  (Hindc)  (p.  105). 
See  No.  18321. 

18430.  Ophiraphidites  cylindricua  Schrammen  |p.  121). 
Sec  No.  18330, 

18431.  Orphiraphidit«B  Infundlbulifonnis  Schrammen  (p. 
See  No.  18331. 

18432.  Ophiraphidites  tubtroaus  Schrammen  (p.  1241. 
Soc  No.  18332. 
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IS133.    Pftohrcothon  glguitoum  (Roemer)  (p.  130).  Plesiotvpe 

The  representative  of  this  species  was  labelled  by  Schrammen 
"Pachycothon  aimplicissimua  Poita  sp."  and  must  have  been  so  identified 
prior  to  the  writing  of  the  Monograph,  for  he  there  makes  PoiSta's 
species  a  synonym  of  P.  giganteum  (Roemer)  (1910,  p.  130;  see  also  for 
details  No.  18183). 

1S434.    V«micuUna  in«croimn»t»  (Roemer)  (p.  140).  Ple8iotype 

This  species  was  described  by  Roemer  (1864,  p.  45,  PI.  xvi,  fig.  4) 
from  the  Mucronatenkreide  of  Ahlten,  as  Verrucospongia  macrommata. 
Zittel  ('Studien,'  1878c.  II,  p.  124),  erecting  the  generic  na.ine  Ampkithe- 
lion  for  parts  of  several  existing  generic  names,  placed  Roemer's  species 
therein.  Hinde,  on  the  other  hand  (1883,  p.*  40),  still  retained  the 
original  generic  assignation  given  by  Roemer.  Schrammen  in  his  second 
Roemer  Museum  paper  (1901,  p.  21)  accepts  Zittel's  revision,  but  by 
the  time  of  the  publication  of  the  Monograph  has  decided  to  place 
mmimmata  under  Zittel's  Vemiculina.  He  includes  also  as  synonyms 
under  this  species  V.  reussii  (M'Coy)  as  given  by  Hinde,  and  V.  paptUata 
Hinde.  M'Coy's  specific  name  (originally  Marum  reussii)  would  have 
priority,  having  been  given  in  1848,  were  it  not  for  the  fact  that  the 
sperieswas  inadequately  described  and  not  figured  byM'Coyand  because 
Hinde.  claiming  that  M'Coy's  species  could  be  rect^nized,  identified  it 
a-"  the  same  as  V.  circumporosa  Quenstedt  \  =  V.  crassa  (Roemer)] 
which  latter  is  not,  however,  according  to  Schrammen,  the  same  as  the 
one  (ipscril>ed  by  Hinde  as  V.  reussii.  Hinde  states  that  V.  reussii  and 
I .  papiilata,  occurring  in  the  Upper  Chalk  at  Flamborough,  are  distin- 
piished  from  V.  macrommaUi  by  the  papillose  postica,  but  Schrammen 
states  Ihat  these  are  not  rare  on  macrommata.  (The  label  on  the  speci- 
lupii  in  the  Museum  has  mutation  ant.  on  it  at  the  bottom.  This 
cieaignalion  probably  refers  to  the  fact  that  Schrammen's  specimens 
are  found  in  an  earlier  horizon  than  was  Roemer's  holotype.) 

Schrammen  listed  the  species  from  the  Kalkmergel  of  the  Quad- 
ratenkreide  and  Mucronatenkreide  from  Misbui^,  Oberg,  Adenstedt 
and  Ahlten,  figuring  some  spicules  from  the  last  locality  (1910,  text 
pljite  vm,  fig.  0). 

1^35.     V«miGulinB  wriatopora  (Roemer)  (p.  141).  Plesiotipk 

See  No.  18342. 

18436.     VerruGulin&  cupula  Schrammen  (p.  142).  Cotype 

Sec  No.  18343. 
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18437.  Stichophjnu  multiformis  (Bronn)  (p.  145).  Plesiottpe 
Bronn,  in   1838,   described  this  species  as  Siphonia  multiformi» 

('Lethsea  Geognostica,'  Bd.  II,  p.  591,  PI.  xxvii,  fig.  20),  noting  its 
occurrence  in  the  Glauconitic  Marl  Chalk  of  Vouziers  in  the  Ardennes. 
The  species  is  appropriately  named  multiformis,  for  it  varies  bo  greatly 
in  size  and  fonn  that  these  characteristics  can  hardly  be  used  for  identi- 
fication. Schrammen  states  that  the  largest  individual  which  he  knows 
of  ia  55  cm.  long,  the  smallest  3.5cm.  The  largest  in  the  American  Mu- 
seum Collection  is  over  20  cm.  in  length.  Roemer  (1864)  revised  the 
species,  placing  it  under  Jerea  (p.  33)  and  recording  its  occurrence  in 
the  Quadratenkreide  of  Peine.  Schrammen,  accepting  Zittel's  revisional 
name  Jereica,  placed  the  species  under  that  genus  in  1901  (p.  21)  and 
also  in  his  second  paper  (1902,  p.  3). 

Previous  to  this,  Hinde  (1883,  p.  41,  PI.  v,  figs.  3,  4)  had  described 
a  new  species  Stichopkyma  lumida  from  the  Upper  Chalk  of  Flam- 
borough,  Yorkshire  anfl  Bromley,  Kent.  This  species  Schrammen,  in 
his  Monograph,  considers  the  same  as  Bronn's  Siphonia  multiformis 
which  he  no  longer  leaves  under  the  genus  Jereica  but  changes  to 
Stichopkyma.  Schrammen,  remarking  on  the  fact  that  the  young  stages 
of  Stichopkyma  multiformis  from  the  Senonian  recall  in  the  arrangement 
and  size  of  ostia  and  postica  those  in  the  adult  S.  verrucosa  from  the 
Turonian,  considers  that  it  is  quite  likely  that  the  former  is  simply  a 
further  tievelopment  from  the  latter.  Unfortunately,  the  beds  of  inter- 
mediate age  in  northwest  Germany,  where  one  would  look  for  the  tran- 
sitional forma,  are  not  developed  in  a  facies  suitable  to  sponges. 

Schrammen  lists  the  species  from  the  Kalkmergel  of  the  Quad- 
ratenkreide and  Mucronatenkreide  from  Misburg,  Obei^,  Adenstedt 
and  Biewende.  He  has  given  the  best  description  that  has  yet  appeared 
in  the  literature,  but,  unfortunately,  has  not  figured  any  of  the  specimpna 
from  his  collection,  and  since  no  other  author  has  published  illustrations 
of  this  species  except  the  describer,  wc  have  only  the  protograph  to 
refer  to.  This  shows  the  external  form  an<l  gives  sonic  idea  of  the  surface 
characteristics,  but  the  skeletal  elements  have  never  been  figured. 

18438.  Jereica  poljBtoma  (Roemer)  (p.  147).  Plesiottpe 
Roemer  described  this  species  (1864,  p.  34,  PI.  xii,  fig.  5)  from  the 

Mucronatenkreide  of  Ahlten  as  Jerea  polyslonia.  Zittel,  in  his  'Studies' 
(II,  p.  120),  erected  the  new  genus  Jereica  ("like  Jerea")  for  parts  of 
Jerea  and  a  number  of  other  genera,  stating  that  it  was  so  like  Jerea 
that  it  could  only  Iw  distinguishetl  therefrom  by  theniicroscopic  structure. 
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Schrammen  does  not  accept  Griepenkerl'a  identification  of  a  speci- 
men from  Sudmerberg  as  Jereica  punclala  (Miinater),  but  considers 
that  it  likewise  belongs  under  J.  polystoma.  Griepenkerl  does  not  figure 
the  single  specimen  which  he  had  observed  in  Renzelmann's  collection 
CKonigsIutter,'  1888-1889,  p.  17)  and  his  description  is  so  brief  that  it 
hardly  seems  possible  that  Schrammen  had  enough  evidence  to  declare 
that  Griepcnkerl's  identification  was  not  valid,  unless  we  assume  that  he 
had  seen  the  specimen  in  question.  Since  Schrammen  recognizes  and 
accepts  tf  of  good  standing  the  species  Jereica  punctata  (Miinster) 
(ioUifuss  which  is  known  only  from  the  sand  marl  of  Sudmerberg,  and 
since  he  does  not  list  J.  polystoma  (in  which  he  includes  J.  punctata 
as  listed  by  Griepenkerl)  from  Sudmerberg  or  from  an  horizon  lower 
than  the  Quadratenkreide,  his  synonymies  are  open  to  question,  in  so 
far  as  Griepenkerl's  identification  is  concerned. 

18439.  Jenlca  oUfOBtonu  Schrammen  (p.  US).  Cotypb 
This  species  is  based  upon  eight  specimens  coming  from  the  higher 

Senonian  horizons  and  from  Misburg,  Oberg,  and  Adenstedt;  it  is  not 
figured  by  Schrammen  and  no  holotype  is  desii^iatod  (Monograph, 
p.  148). 

18440.  ScjUlU  tervbrato  (Phillips)  Hinde  (p.  130).  Flesiotyper 
See  No.  18189. 

18441.  ScrUlU  radidf oTmii  (Phillips)  (p.  151).  Plebiottpb 
Sec  No.  18344. 

1&442.     LoloclionU  CTTptoporoM  Schrammen  (p.  160).  Paratypeor 

He  AUTOTYPE 

See  No.  18345. 

11^43.     8«llMotluHi  pUnum  (Phillips)  Hinde  (p.  163).  Plesiotyfe 

See  No.  18224. 

imu.     HazMtlnsIU  Inrii  Schrammen  (p.  224).  Idiotype 

The  holotype  of  this  species  was  descrilK'd  and  figured  by  Schram- 
men from  the  Quadratenkreide  of  Oberg  {see  No.  18360)  and  no  mention 
wa.-!  maile  of  its  occurrence  at  Misbut^.  The  specimen  in  the  collection 
thiTefore  is  an  idiotype. 
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18445.  Lsptophragma  puiUlum  Schramtnen  (p.  236).  Pasattpe 
The  holotype  was  described  and  figured  by  Schrammen  from  the 

Quadratenkreide  of  Oberg  (1902,  p.  22,  PI.  in,  fig.  5),  the  species  being 
recorded  also  from  Misburg,  though  in  his  Monograph  Schrammen  lists 
it  only  from  Oberg  (see  No.  18366)and9eemsthus  to  have  overlooked  the 
specimen  now  in  The  American  Museum  of  Natural  Historj'  which 
comes  from  Misburg,  and  is,  therefore,  a  paratype.  The  species  is  of  in- 
terest as  being  the  smallest  Hexactinellid  from  the  Senonian  of  Hanover. 

18446.  Ouettardla  Btumpeli  Schrammen  {p.  240).  Parattpb  oa 

Heautotvpe 
This  species  was  described  by  Schrammen  in  1902  {p.  22),  from  the 
Quadratenkreide  of  Misburg  and  Oberg,  the  holotype  being  from  the 
latter  locality  (protograph,  PI.  iv,  fig.  3).  In  1910  Schrammen  greatly 
amplified  the  protolog  and  figured  another  specimen  from  the  Quad- 
ratenkreide of  Oberg  (PI.  xxx,  fig.  9)  and  likewise  the  skeletal  elements 
(text  plate  ix,  fig.  3).  He  notes  that  the  species  may  occur  also  in  the 
lower  Senonian  of  Adenstedt-Buhlten  from  which  he  has  specimens 
which  are,  however,  not  to  be  identified  with  absolute  certainty  because 
the  canal  system  is  poorly  preserved.  In  his  Monograph  he  cites  the 
species  only  from  the  Quadratenkreide  of  Obet^.  This  is  clearly  an 
oversight  on  his  part,  as  the  specimen  in  the  collectiDn  labelled  by  him 
fully  testifies. 

18447.  GuBttaxdia  striata  Schrammen  (p.  241).  Cotvpe 
Schrammen  described  this  species  (1910,  p.  241)  from  six  speci- 
mens collected  by  him  from  Gleidingen,  Misburg,  and  Oberg,  the  two 
figured  cotypes  coming  from  the  Quadratenkreide  of  Oberg  {loc.  cit., 
PI.  xxx,  figs.  6,  7,  8;  skeletal  elements,  text  plate  ix,  fig.  6).  The 
single  specimen  in  the  collection  is  only  a  "wing"  of  sponge. 

18448.  Balantionolla  Blesaiis  Schrammen  (p.  201).  Cotvfes  or 

HEAtTllTVPES 

See  No.  18378. 

18449.  VentricuUtes  radifttuB  Mantell  (p.  265).  Plesiotype 
The  .specimen  in  the  collection  was  labelled  by  Schrammen  'Ven- 

Iriculiles  cribrosus  Phillips  sp.'  anrl  was  evidently  identified  by  him  some 
time  before  he  wrote  his  Monograph,  because  he  there  recognizes  thai 
y.  cnTtrosMs  (Phillips)  is  a  synonym  of  V.  radialus  Mantell  (1910,  p. 
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265).  Thus,  although  it  at  first  appeared  that  there  was  no  represc 
tivp  of  V.  radiatus  from  the  Quadratenkmde  of  Misbrn^  in  the  coUec 
it  is  apparent  that  the  specimeD  inroire^rtly  labelled  by  SchranuneB 
fodialns.  It  is  a  very  fine  specimeo  showing  the  tx-pical  lunbreJla  I 
of  thia  species,    (For  complete  notes  on  the  specie*  see  Xo.  IS191.) 

18450.    VantriculltM  iMlatui  Schrammeo  I'p.  267).  pAunn 

HEitTOT 

Nlisburg  is  the  t>-pe  locality  for  this  species,  the  figured  faolo 
having  come  from  the  Quadratenkreide  (Schrammen,  1902.  p.  11: 
further  No.  18381). 

1S451.    I.api(lo«»ongUfnwUia  Schrammen  (p.  269).  Corrn 

Heactoi 
See  No.  18383. 

I»4o2.     K^MM  atilata  Schrammen  (p.  273).  Pabaiti 

HEArro 
See  Ko.  18383. 

18453.  P<djblaatidliim  ncemoium  (T.  Smith)  (p.  275).         Plesio 
See  No.  18386. 

18454.  BporadJadnla  deduni  (Goldfuss)  (p.  280).  Plebic 
See  No.  18389. 

tS455.     ^landlKiiiU  nnou  (Roemer)  (p.  281).  Plesic 

See  No.  18390. 

l&4o6.     ^Mradiacliiia  mieromiiiata  (Roemer)  (p.  281).  Plesio 

See  No.  18391. 

1S457.    RfforadtocinU  itlrpi  Schrammen  (p.  282).  Cc 

This  is  a  rare  species  found  by  Schrammen  in  the  Kalkmerg 

\\:tf  Qoadratoikreide  of  Misburg  and  Oberg  and  described  from  t 

specimott  (1910.  p.  282).     The  one  figured  specimen  comes  from 

Qoadntenkrade  of  Misburg  (loc.  cit.,  PI.  xxxviii,  fig.  7);  the  ske 

f^emeste  figured  are  from  the  Quadratenkreide  of  Obei^.    The  speci 

in  thp  ecJlertioo  is  almost  like  the  figured  one,  but  the  ostia  do  not  i 

so  distinctly. 

1B436.   IpBrtiHirlnia  qu«iut«dU  Schrammen  (p.  282).  Para 

See  No.  18392. 
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1S459.     Beckiia  au^sUB  Schrammen  (p.  298) .   Paaattpe  ok  HBADTortK 
The  specimen  in  the  collection  cornea  from  the  type  locality  and 
horizon  and  is  either  a  paratype,  if  from  the  original  material,  or  a 
heautotype,  if  from  subsequently  collected  material. 

18460.  CystlaponglK  mDnoatomti  Schrammen  (p.  316).  Pabattk 
See  No.  18404. 

18461.  Tr«mal>oUt«i  magaitoma  (Roemer)  (p.  317).  PLKsioTrre 
See  No.  18405. 

The  Mucronatenkreide  (Zone  4  of  Stolley;  Zones  2  an^  3  of  the  Ober- 

senon  of  Schititer) 

Species  from  Mibburg 

18462.  Stolleya  omatisilma  Schrammen  (p.  51).  TTiiiiihiiiiikm 
See  No.  18278. 

18463.  StoUeTa  mlcrotulipa  Schrammen  (p.  51),  HElDToirn^ 
See  No.  18279. 

18464.  TheneopslB  atelnmannl  von  Zittel  (p.  55).  PLXsioTrr-^ 

See  No.  18281. 

18465.  Dorydarma  (Brochadara)  ro«merl  (Hinde)  (p.  58).      Plesiotti^ 
See  No.  18180. 

18466.  DoiTdsnna  (Brocbodora)  ramiucului  Schrammen  (p  59). 

PivBATrr 

See  No.  18283. 

18467.  Doryderma  (Homalodora)  ramosa  (Mantell)  (p.  59).  Fusion 

See  No.  18284. 

18468.  Dorrderma  (HoDialodora)  tubarosa  Schrammen  (p.  60) .    Cotte~- 
See  No.  18286. 

18469.  Dorrdarma  (Homalodora)  flcui  Schrammen  (p.  60).     Fabatw-  m 
See  No.  18287. 

18470.  Ampbiloctalla  piriformii  Schrammen  (p.  61).  Paratypes.    «=: 
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13471.     HetaroiClnU  ImmanJi  Schrammen  (p.  63).  Pahattpe 

The  holotype  and  figured  epecimen  of  this  species  comes  from  the 
Mucronatenkreide  of  Misburg  where  the  form  is  confined,  according  to 
Schrammen  (1910,  p.  63,  PI.  xvii,fig.  1).  He  states  that  he  has  examined 
only  two  specimens  so  that  the  one  in  the  American  Museum  Collection 
is  a  paratype.  (For  further  occurrence  of  this  species  at  Obei^  see  No. 
18290.) 

It  Ls  evident  that  the  specimen  which  Schrammen  describes  on  page 
63  as  having  a  height  of  aBout  20  cm.  without  the  sten;  is  the  one  in  the 
collection.  In  his  description  of  the  species  he  speaks  of  the  similarity 
between  this  and  Pachypolerion  aurtlum  and  of  the  possibility  of  distin- 
guishing the  two  by  the  surface  features.  In  Helerostinia  immanis  "  the 
supporting  skeleton  on  the  outside  is  thick  and  smooth  and  is  only 
broken  throu^  by  numerous  round  ostia  which  are  several  millimeters 
apart"  (Schrammen,  1910,  p.  64).  In  Pachypolerion  auritum,  on  the 
other  band,  the  water  enters  through  the  holes  (0.5  -1  mm.  in  width) 
of  \i«  skeleton  mesh  which  covers  the  surface  in  a  net-like  manner.  A 
tomparison  of  figures  1  and  4  on  PI.  xvi,  shows  clearly  the  differences 
between  Heleroxtinia  immanis  and  Packypoterion  auritum. 

1&472.    HataroitinU  d«pr«iM  Schrammen  (p.  61).  Mbtattpb 

A  .single  specimen  from  the  Mucronatenkreide  of  Misbut%  was  used 
by  Schrammen  in  describing  this  species  (1910,  p.  63,  PI.  xv,  fig.  5). 
The  surface  and  canal  system  are  the  same  as  in  H.  immanis  from  which 
H.  depressa  differs  mainly  in  the  external  form.  In  the  Museum  Col- 
lection is  a  bottle  containing  two  fragments  of  the  sponge  wall  and  some 
skeletal  elements.  If  these  fragments  and  spicules  are  from  the  original 
Mwrimen  they  are  parts  of  the  holotype,  but  if  subsequently  collected 
by  Schrammen  they  constitute  metatypes. 

184T3.    PaebTpotvrlon  auritum  Schrammen  (p.  64).  Metatipe 

This  species  was  described  by  Schrammen  in  1910  from  a  single 
specimen  from  the  Kalkmergel  of  the  Mucronatenkreide  of  Misburg 
'p.  64;  protograph,  PI.  xvi,  fig.  4;  skeletal  elements,  text  plate  u, 
fig.  5).  In  the  collection  is  a  very  poor  specimen  in  which  all  of  the 
surface  features  are  obscured.  Since  Schrammen  did  not  use  it  in  his 
protc^raph,  but  since  he  did  identify  the  specimen,  it  is  a  metatype. 

18474.    Pactainion  tcrlptum  (Roemer)  (p.  67).  Plesiottpes 

See  No.  18204. 
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IS475.    Procor&UistM  polymorphui  Schrammen  (p.  69).  CknrpEs  or 

HEADTOTTPBa 

This  species  is  one  of  the  two  genosyntypes  of  Schrammen's  genus 
Procorallistes  erected  in  1901  (p.  15).  P.  polymorphus  was  described 
from  the  Quad  rate  nkreide  of  Oberg  and  Misburg  and  the  Mucronaten- 
kreide  of  Misburg.  Schrammen  figured  an  entire  specimen  from  the 
Quadratenkreide  of  Oberg  (loc.  cit.,  PI.  i,  fig.  10)  and  several  spicules 
from  the  Mucronatenkreide  of  Misburg  (PI.  v,  fig.  8).  The  three  speci- 
mens in  the  collection  are  thus  cotypes,  if<belonging  to  the  original 
series,  or  heautotypes,  if  a  part  of  that  used  for  supplementing  the  proto- 
graph  and  protolog. 

The  second  genosyntype  described  by  Schrammen  was  P.  tvberosus 
from  the  Quadratenkreide  of  Oberg  (1901,  p.  15,  holotype  figured,  PI.  i, 
fig.  11).  The  original  of  this  and  of  the  first  species  are  in  the  Roemer 
Museum.  In  his  Monograph,  Schrammen  made  this  species  a  synonj-m 
of  P.  polymorphus  (1910,  p.  69)  and  figured  two  new  specimens  (heauto- 
types), one  from  the  Cuvieri  PUner  of  Heere  (loc.  dt.,  PI.  xx,  fig.  1), 
the  other  from  the  Mucronatenkreide  of  Misburg  (idem,  fig.  2) . 

18476.  Phalanglum  cylindratuin  Schrammen  (p.  70).  Idiottpe 
See  No.  18205. 

In  the  notes  on  the  specimens  from  Ncttlingen,  attention  was 
called  to  the  fact  that  this  species  was  recorded  by  Schrammen  only 
from  the  Cuvieri  Planer  of  Heere  despite  the  fact  that  he  himself  had 
identified  and  labelled  a  large  specimen  from  the  Scaphites  Planer  of 
Nettiingen.  It  is  somewhat  unusual,  though  not  unique,  that  a  species 
found  in  the  lowest  Turonian  should  occur  also  in  the  upper  Senonian. 
There  is  one  well-preserved  specimen  in  the  collection  from  the  Mucro- 
natenkreide of  Misburg. 

18477.  Phal&DKlumscrlalUornia  Schrammen  (p.  70).  Pabatvpe  (Spicules) 
See  No.  18238. 

18478.  Propachaitrella  primesva  (von  Zittel)  (p.  71).  Plesiotvpes 

See  No.  18295. 

18479.  Ph7mat«Ua  bulbosa  von  Zittel  mut.  post«ra  Schrammen  (p.  75). 

Chibotvpes 

See  No.  18297. 

18480.  Phymatella  tuberoaa  (Quenstedt)  (p.  76).  Plesiotype 
See  No.  18298. 
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1&481.    Aolailnla  lulcitBrft  (typlca)  (Roemer)  (p.  78).  Plesiotvpe 

See  No.  18301. 

i  \H%2.    AuUxlnU  auldfera  maliformls  Schrammen  (p.  78).       Metatype 

Schrammen  described  this  species  from  a  single  specimen  from  the 
Mucronatenkreide  of  Misburg,  but  he  did  not  figure  it.    In  the  descrip- 
tion he  stated  that  the  original  example  was  5  cm.  high  without  thf>  stem. 
TTie  specimen  in  the  collection,  however,  is  11  cm.  high  with  the  stem  or 
at  least  8  cm.  without  it.    It  is  thus  not  (he  holotype,  but  onlj-  a  meta- 
type. 

JS483.    AuUxinU  falUi  Schrammen  (p.  78).  Idiottpe 

The  holotype  of  this  species  is  from  the  Quadratenkrei<le  of  Oberg 
{■.•Schrammen,  1910, pp.  78, 79,  protograph,  PI.  i,  fig. 4).  Schrammen  does 
not  mention  its  occurrence  in  the  Mucronatenkreide  nor  yet  at  Misbui^, 
but  the  specimen  in  the  Museum  Collection  is  labelled  by  Schrammen 
himself.    It  is,  therefore,  an  idiotype. 

IS494.     Cr»t«rollft  kuriouU  Schrammen  (p.  80).  Cottfb 

This  species  was  described  by  Schrammen  from  Misburg  and  Oberg 
from  the  Quadratenkreide  and  Mucronatenkreide  (1910,  p.  80,  PI.  xi, 
Bgs-  6,  7).  He  suggests  that  it  is  possible  that  Cralerella  auricula  and 
Zitt«rs  Callopegma  schioenhacki,  which  is  one  of  the  species  which 
Schrammen  has  not  found  and  which  Zittel  has  only  briefly  described 
without  figuring,  may  be  identical.  Craterella  auricula  is  the  only 
speoies  in  the  Senonian  of  northwest  Germany  which  Zittel's  description 
of  Callopegma  achloenbachi  would  fit  and  which  at  the  same  time  re- 
semblea  the  genoholotype  of  Callopegma,  namely  C.  acaulis  Zittel,  in  the 
stmcture  and  arrangement  of  the  supporting  skeleton  (Schrammen, 
1910,  p.  80).  The  two  figured  cotypes  are  from  Misburg,  but  the  speci- 
men in  the  American  Museum  Collection  does  not  correspond  with 
either  illustration. 

1S485.     CratorAlla  tuberoM  Schrammen  (p.  80).  Idiotvpes 

See  No.  18302  for  a  discussion  of  this  species.    Schrammen  has  noted 

is  occurrence  only  in  the  Quadratenkreide  so  that  the  four  specimens 

in    the  collection,  though   from  the   type  locality,  are  only  idiotypes, 

\)eciiuse  from  an  unrecorded  horizon. 

184S6.    Gftlloiwgmft  KcauUi  von  Zittel  (p.  81).  Plesich-pg 

See  No,  18304. 
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18487.  Turonia  nurlabUli  Michelin  (p.  86).  PLEHivrrpo 
See  No.  18306. 

18488.  Turonia  constricts  von  Zittel  (p.  87).  PLEsiorrn 
See  No.  18307. 

18489.  Turonia  induta  von  Zittel  (p.  87).  PLMiwirraii 
Zittel,  in  1878  ('Studien,'  II,  p.  150,  PI.  ix,  &g.  2).  gave  a  brief 

description  of  this  species  which  occurs  in  the  Quadratenkreide  of 
Linden.  Turonia  indula  is  the  smallest  of  the  species  of  that  genus, 
being  usually  about  the  size  of  a  walnut,  or  smaller.  Though  Schrammen 
has  figured  three  specimens  from  the  Mucronatenkreide  of  MislmrK 
(1910,  PI.  XI,  figs.  4,  5,  PI.  XV,  fig.  3),  none  corresponds  with  the  apeci- 
mens  in  the  Museum  of  which  there  are  five. 

18490.  Turonia  cvrabrUomiis  Schrammen  (p.  88).  iDiorma 
See  No.  18308  for  notes  on  this  species.    Since  Schrammen  state* 

that  this  species  is  confined  to  the  Quadratenkreide  of  Obeni,  it  \s 
interesting  to  note  that  there  are  in  the  Museum  Collection  three 
poorly  preserved  specimens  from  the  Mucronat«nkreide  of  Misburg 
labelled  by  Schrammen,  which  are  thus  idiotypes. 

18491.  Siphonia  tubuloia  (Roemer)  (p.  93).  PLEsiorTFc=: 
See  No.  18311. 

18492.  Slphonla  maUtormii  Schrammen  (p.  93).  CorrrB^ 
Six  specimens  were  examined  by  Schrammen  in  descriliing  thiE^ 

species  which  occurs  at  Misbui^  and  Obcrg  (1910,  p.  93).  He  does  no* 
figure  any  specimens  so  that  all  six  are  cotypes  and  one  of  them  is  in  th«- 
American  Museum  Collection.  This  specimen,  while  showing  the  forro 
and  the  stem,  fails  to  exhibit  the  characteristic  deep  paragaster  which  is 
one  of  the  chief  points  of  distinction  between  this  and  other  species  of 
Sipbonia. 

18493.  Diicodarmiaantiqua  Schrammen  (p.  97).  Cotypes  ok  He  AUTorrm 

See  No.  18315. 

18494.  Dlacodermla  colosMa  Schrammen  (p.  98).  Cottfc 
Schrammen  descrilK"*!  this  species  from  two  specimens,  the  dimen- 
sions of  which  he  gives  in  the  text  (^9I0,  p.  98).  The  specimen  in  the 
Museum  Collection  is  not  quite  so  large  ;is  the  measurements  which  he 
records  for  the  smaller  of  the  two  cotyiies.    The  maximum  thickness  is 
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8  em.,  not  10  cm.,  and  the  length  is  only  17.5  cm.,  not  20  cm.,  unless 
measured  on  the  curvature.  Either  the  specimen  in  the  Museum  is  the 
smaller  of  the  two  he  describes  or  else  it  is  another,  one  and  would  increase 
the  number  of  examined  specimens  to  three. 

1S495.     RhagwllnU  rlmou  (Roemer)  (p.  100).  Plesiotyfes 

See  No.  18316. 

IS4%.     Pu^oicytus  Joranfomiia  Schrammen  (p.  102).  Paratypbsor 

Heautotypeb 
In  1901  Schrammen  described  a  new  genus  Sollasella  for  the  single 
species  jereaformis  from  the  Mucronatenkreide  of  Misburg  (p.  6,  holo- 
types  figured,  PI.  ii,  fig,  4).  He  subsequently  found  that  that  generic 
name  had  already  been  used  for  a  modern  genus  by  von  Lendenfeld 
and  on  that  account  proposed  Placoscytut  in  his  Monc^raph  (p.  101). 
By  that  time,  too,  he  had  found  the  species  at  Obei^  also.  The  holotype 
is  in  the  Roemer  Museum. 

18497.  PhjmaraphinU  InfundibuUfonnla  Schrammen  (p.  105). 

COTVPE  OR  HEAnrOTYPE 

See  No.  18320. 

18498.  PhjmarapliinU  InfundibullformlB  mut.  poitora  Schrammen. 

Chirotype 
Schrammen,  in  his  description  of  P.  infundibuliformts,  has  noted 
that  the  specimens  from  the  Quadratenkreide,'even  when  full  grown,  are 
analler  than  those  from  the  Mucronatenkreide  ('Kieselspongien,'  1910- 
1912,  p.  105.)  Thus,  in  the  lower  horizon,  an  adult  individual  has  a  wall 
0.5  (m.  in  thickness,  is  about  8  cm.  high,  and  is  from  6  to  8  cm.  in  width 
»t  the  basal  end.  But  in  the  Mucronatenkreide  have  been  found  speci- 
mens measuring  30  cm.  in  diameter,  with  walls  3  cm.  thick  and  with 
ntia  a  millimeter  broad.  Schrammen  has  not  given  these  large  individu- 
»la  at  a  higher  horizon  a  particular  mutation  name  in.  print,  but  it  is 
ooe  of  these  which  he  has  labelled  mut.  postera.  The  wall  is  1.72  cm. 
ttiick,  the  basal  end  3.9  cm.  by  4.15  cm.  in  thickness,  and  the  ostia 
measure  up  to  a  millimeter  in  diameter.  The  specimen,  though  broken, 
lias  a  diameter  of  over  19  cm.,  being  thus  not  so  large  as  the  maximum 
mentioned  by  Schrammen,  but  yet  far  exceeding  in  dimensions  the  forms 
from  the  Quadratenkreide. 

18499.  AatroeladU  lubramoM  (Roemer)  (p   111).  Ple9iotvpes 
See  No.  18324. 
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18500.  BUcrodsndron  runulosum  Schrammen  (p.  112).  Pakattpu 
The  holotype  anti  fifpjred  specimen  of  this  species  was  describeri  by 

Schramnipn  in  1901  (p.- 10.  PI.  ii,  fig.  3,  Pi.  iv,  fig  .7)  from  the  Mucro- 
natenkreide  of  ML^burg,  and  is  now  in  the  Roemer  Museum.  It  in  one 
of  the  smallest  of  sponges,  the  largest  specimen  known  to  Schremmen 
being  only  2  cm.  high  (1910,  p.  112).  It  is  a  speciee  of  rare  occurrence 
known  only  from  the  type  locality  whence  Schrammen  has  examined 
four  specimens;  two  are  in  the  Museum  Collection. 

18501.  Chanmdopont  f unglfonnii  Lamouroux  (p.  113).         Pusaitmn 
This  species   was   described   by   Lamouroux   from   Caen    CEip. 

Method,  des  Polypes,'  1821,  p.  77,  PI.  cxxv,  figs.  9,  10).  Zittel  Ggured 
the  skeletal  elements  and  noted  the  occurrence  of  this  form  in  the 
Scnonian  of  Evreux  near  Rouen  and  of  Chatellerault  in  Touraioe 
('Studien,'  11,  1878,  p.  55,  PI.  iii,  figs.  13,  14).  Hinde  ha?  recorded  it 
from  the  Upper  Greeneand  of  Warminster,  Wiltshire,  which  is  interesting 
in  view  of  the  fact  that  on  the  Continent  it  ii^  characteristic  of  the  much 
higher  Senonian  beds.  Schrammen  states  that  in  northwest  Germany  ix 
is  confined  to  the  lower  part  of  the  Mucronatenkreide  and  that  evfrKj 
there  it  is  rare. 

18502.  PUntboieUa  gquamosa  von  Zittel  (p.  114).  Pvaivrr-^ 
Sec  No.  18325. 

18503.  Dactylotus  micropBlta  Schrammen  (p.  115).  Cor^, 
See  No.  18326. 

18504.  Ophiraphidit«i  cf.  tuberoius  Schrammen  (p.  124). 

Sec  No.  18333^for  notes  on  0.  tuberosum.  The  specimen  in  the  <?o 
lection  is  vcrj-  poor,  being  only  a  mass  of  spicules,  and  none  of  tli, 
morphological  characteristics  of  the  sponge  are  retained. 

18505.  PachTcotboQ  stsaQtsum  Roemer  (p.  130).  pLUHnrx^K 
See  No.  18183. 

18506.  Tamicullna  teauii  (Roemer)  (p.  136).  PixsioTrpK:^ 
See  No.  18217. 

18507.  VBTTUcuUna  convoluU  (Quenstedt)  (p.  138).  Pixbiottit-;^ 
See  No.  18219. 
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1S508.     VMTueuUnft  nucrommata  (Roenier)  (p.  140).  Plesiotypes 

See  No.  18434. 

18509.  VsmicuUuMrlfttoporft  (Roemer)  (p.  141).  PLesioTrt-Es 
See  No.  18342. 

18510.  V«Tueulin»  cupula  Scbrammen  (p.  142).  Cotypes 
See  No.  18343. 

1S511.    Tarrucullna  MtrtM  Hinde  (p.  142).  Plesiotype 

From  the  Upper  Chalk  of  Flamborough,  Yorkshire,  Hinde  described 
VeTTUcidina  astraa  in  1883  (p.  37,  protograph,  PI.  in,  figa.  5,  5a).  The 
form  is  distinctive  and  easily  rect^nized  by  the  anastomosing  canals 
which  radiate  from  the  postica.  Schrammen  added  a  little  to  the  proto- 
piph  by  giving  additional  dimensions,  especially  of  the  ostia  and  postica 
11910,  p.  142).  He  had  examined  three  specimens  from  the  Mucronaten- 
kreideof  Misburg,  one  of  which  is  in  the  collection. 

18512.  Stichophynu  multif ormU  (Bronn)  (p.  145).  Plesiotyfeb 
See  No.  18437. 

18513.  Jaralca  polritoma  (Roeracr)  (p.  147).  Plesiotvpes 

1$514.    Jenlca  tub«rcuIoia  (Roemer)  (p.  147).  Plesiotvpe 

This  species  was  described  by  Roemer  in  1864  (p.  35,  PI.  xiii, 
fin.  3)  as  Jerea  tuberculosa  from  the  Mucronatenkreide  of  Ahlt«n,  and 
ii>1  IS  Jereica  tuberculosa  as  Schrammen  says  in  his  synonymy  (p.  147). 
I'  "as  not  placed  under  Jereica  until  Zittel  made  his  revision  in  1880 
whpn  he  erected  that  name  (see  No.  18438).  Schrammen  includes  Wolle- 
"•irin's  species  Jereica  polystoma  var.  tuberculosa  in  this  species  (Wolle- 
mann,  1902,  p.  8;  Schrammen,  1910,  p.  147). 

I&515.    Jsraioa  oligoitoma  Schrammen  (p.  148).  Cottpeb 

This  species  is_ described  from  eight  specimens  examined  by  Scbram- 
"len  coming  from  Misburg,  Oboi^,  and  Adenstcdt  from  Ihe  Quadraten 
*nd  .Mucronatenkreide.  Since  no  holotype  i.s  mentioned  or  figured  all 
'pwinipns  of  his  original  series  are  cotypes.  In  the  Museum  Collection 
"ff  three  from  the  Mucronatenkreide  of  Misburg. 

ISjie.     ScyUlU  tBMbrata  (Phillip.s)  Hinde  (p.  150).  Plesiotype 

See  No.  18189. 
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18517.  8c7t*lU  cyllndratft  S^r&mmen  Ms.  CBtBorrri 
No  sponge  of  this  name  is  described  by  Scbrammen  in  his  Mono- 

fcraph.  The  specimen  is,  therefore,  a  chirotypc.  It  is  a  slightly  Satlened. 
oyhndrical  form,  meapuring  19  cm.  in  height  and  a  Uttle  over  5  cm.  io  ite 
greatest  diameter.  A  small,  depressed,  circular  paragastcr  about  1  rm. 
deep  is  visible  at  the  top.  The  spicules  have  not  been  studied,  so  that  a 
complete  description  of  the  species  cannot  at  this  time  be  giveu. 

18518.  Scrtalia  radidf oimla  (Phillips)  (p.  151).  PuMorrm 
Sec  No.  18344. 

18519.  Pachrulax  procMSifar  Schrammen  (p.  157).  Hvtattr 
This  species  was  described  by  Schrammen  from  a  single  Bpeoimen 

from  the  Kalkmergel  of  the  Mucronatenkrcide  of  Misburg  (1910,  p.  157. 
protograph,  PI.  xxii,  fig.  2),  and  constitutes  the  genoholotype  cA  the 
monotypic  genus  Packysalax.  Since  the  specimen  in  the  American  Mu- 
seum Collection  is  not  the  figured  holotype  and  was  not  used  by  Schram- 
men in  the  writing  of  the  protolog,  where  he  distinctly  says  that  he  haH 
examined  only  a  single  ^specimen,  then  it  is  a  metatype,  for  it  was  identi- 
fied by  the  nomenclator  and  comes  from  the  type  locality  and  horiion. 

18520.  Plinttaodermatlum  «xUfl  Schrammen  (p.  15S).  Pabattr 
This  species  is  rare  in  the  Mucronatenkreide  of  Misburg,  Schram- 
men having  collected  only  two  specimens,  one  of  which  he  Sgurca  (1910. 
PI.  XXIII,  fig.  1)  the  other  of  which  is  in  The  American  Museum  of  Na- 
tural Histor\'. 

IS52I.     Leiochoaia  robusta  Schrammen  (p.  160).  Coirra 

This  species  was  foimded  by  Schrammen  for  forms  which  are  verj- 
similar  to  L.  cruptoporosa  Schrammen,  but  which  differ  chiefly  in  haring 
a  much  thicker  wall  than  that  species  ever  acquires.    Even  in  the  lar|[p:>t 
specimens  nf  L.  cryploporosa  the  wall  is  never  more  than  about  I  cm. 
thick,  while  in  L.  robusla  it  may  be  as  thick  as  4  cm.    That  Schramnm 
did  not  originally  distinguish  these  as  two  separate  species  is  apparent 
from  the  fact  that  he  had  labelled  as  J^.  robusfa  one  of  the  specimens  upoa 
the  surface  of  which  he  has  previously  printed  L.  cryptoporow.     Ye^ 
this  is  not  to  he  accounted  for  as  a  misplaced  label;  the  specimen  agree^^ 
with  his  df'wriplion  of  L.  robusla  (unfortunately  he  gives  no  figure)  ao.^^^, 
the  wall  is  1.7  cm.  thick.    He  has  examined  three  specimens  and  ooe   =^ 
in  the  Anierican  Museum  Collection. 
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18522.  Chonellft  tuiuis  Roemer(  p.  161).  Plesiotvpes 
See  No.  18346. 

18523.  CboiMllft  MuUoriDis  Roemer  (p.  161).  Plebiottpe 
See  No.  18223. 

18524.  Cotdnottoiiw  trftcUls  Schranunen  (p.  162).  Parattpe 
This  is  a  rare  species  in  the  chalk  marl  of  the  Mucronatenkreide 

and  has  been  found  by  Schranunen  only  at  Misbut^,  Oberg,  and  Aden- 
stedt;  he  has  examined  only  five  specimens.  It  is  easy  to  confuse  this 
species  with  ChoneUa  tenuis  which,  however,  lacks  the  characteristic 
grouping  of  the  postica  on  the  inner  surface  into  star-groupe.  From 
Coscinosloma  auricula  the  species  is  to  be  distinguished  by  its  thinner 
wall  and  the  small  and  more  closely  crowded  ostia. 

The  species  is  the  first  of  the  two  genosyntypes  described  by 
Schranunen  luider  Cosdnoatoma.  The  protograph  is  of  a  specimen  from 
the  Quadratenkreide  of  Oberg  (1910,  PI.  xxi,  fig.  7). 

18525.  CouiiioBtonu  auricula  Schrammen  (p.  163).  Parattpb 
This  is  one  of  the  rare  species  in  the  Mucronatenkreide  of  Misburg. 

The  specimen  which  Schrammen  speaks  of  in  the  text  as  "the  largest 
in  his  collection"  and  which  is  7  cm.  high,  without  stem,  and  17  cm. 
across,  is  the  one  in  the  Museum  Collection  (Schrammen,  1910,  p.  163). 
Since  it  has  been  specially  pointed  out  by  Schrammen  and  described,  it 
must  be  considered  a  paratype.  He  points  out  that  this  species  may  be 
confused  with  dumeUa  auriformis  and  that  the  most  readily  recogniz- 
able distinction  lies  in  the  grouping  of  the  postica  in  Coscinosloma 
auricula  and  absence  of  grouping  in  Chonella.  The  figured  holotype  is 
from  the  Mucronatenkreide  of  Misburg  {loc.  cit.,  PI.  xxi,  fig.  8). 

18526.  S«liwiothon  planum  (Phillips)  (p.  163).  pLEaiorvPE 
See  No.  18224. 

18527.  Seliscothon  manteUl  (Goldfuss)  (p.  165).  Plehiotypes 
See  No.  18350. 

18528.    ChalaropeBma  carebritoTToiB  Schrammen.   Holotvpe  or  Mbtattpe 

(Spicules) 
Schrammen  had  only  a  single  specimen  from  which  to  describe  this 
species  which  is  the  genoholotype  and  sole  species  in  the  genus  Chataro- 
peffTKa  (1910,  p.  168).    The  holotype  came  from  the  Kalkmergel  of  the 
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Mucronatcnkreide  of  Misburg  and  was  figured  {loc.  cit.,  PI.  xix,  fig.  2; 
skeletal  elements,  text  plate  viii,  fig.  8).  In  the  Museum  is  a  botlle 
containing  spicules  and  a  label  with  the  species  name,  the  locaUly. 
Misburg,  but  no  horizon.  Either  the  spicules  came  fnnn  the  holotype 
or  else  were  collected  .subsequently  to  the  publication  of  the  Monograph 
and  are  only  part  of  a  metatype. 

18529.  Pach;tractaalui  oupeotfttui  Schrammen  (p.  174).         PARATrran 
This  species  is  rare  in  the  Mucronatenkreide  of  Misburg,  Schram- 

men  having  examined  only  six  specimens.  The  material  which  he  sent 
to  The  American  Museum  of  Natural  History  consists  of  a  bottle  of 
skeletal  elements  and  small  fragments,  and  one  specimen  which  is  larger 
than  the  figui-e  which  he  gives  and  shows  the  surface  featiu^a  quite  as 
well  except  that  the  portion  rimming  the  paragaster  has  been  broken  off. 

18530.  ApbrocaUiBtei  crlladroilactTlus  Schrammen  (p.  220).     Pakattpc 
See  No.  18358. 

18531.  Hauctinella  angruatata  Schrammen  (p.  223).  Heactottpc 
See  No.  18359.    The  type  locality  for  this  species  is  ObefR.    At  the 

time  of  the  writing  of  the  protolog,  Schrammen  described  Polyopenia 
radidformis  from  the  Mucronatenkreide  of  Misbui^,  a  species  which  he 
later  included  in  his  synonymy  of  Hexaclinella  anguptala.  Thus  all  of 
the  specimens  from  Mishurg  are  hesututypes 

18532.  Leptopbragma  murchisoni  (Goklfuss)  (p.  235).  Plesiottpe 
This  species  wa.*  descrilx'd  in  1820  by  Goldfuss  as  Scyphia  mitrchi- 

soni  (p.  219,  PI.  Lxv.  fig.  8).  D'Orbigny,  in  listing  the  sponges  in  hi? 
'Prodrome,'  placed  the  species  under  the  genus  Coscinopora  (1850, 
tome  II,  p.  284),  where  by  an  error  he  refers  to  the  species  as  Scylhia 
murckixom"  Goldfuss  instead  of  as  Scyphia.  Schliiter  records  that  it  i" 
abundant  in  the  Upper  Quadratenkreide  of  Miinsterland,  but  that  if  it 
occurs  at  all  in  the  Mucronatenkreide  it  is  very  rare  and  that  he  had 
obtained  only  one  doubtful  specimen  (1872,  p.  14).  As  Crihrospongia 
mitrckisoiii,  A.  Rnemer  records  the  presence  of  this  species  in  the  Mucro- 
natenkreide at  C'oe.sfeld  and  Lemforde  an<l  in  the  Quadratenkreide  of 
Ilsenburg  and  Peine.  In  1878  Zittel  ('Studien,'  I,  p.  48)  created  the 
generic  name  Lepiophragma  for  parts  of  Scyphia  of  authors,  including 
herein  .Sc{//j/((fl  HI  MJc/u'-ton)' Goldfuss  the  original  specimens  of  which  he  had 
seen.  Hinde  reports  specimens  in  the  British  Museum  from  the  Upper 
Green  Sand  (?)  near  Folkstone  and  the  Lower  Chalk  of  the  South  of 
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England  ('Catalogue,'  1883,  p.  102).  Griepenkerl  states  that  this  species 
is  very  abundant  in  the  Quadratenkreide  of  Boimstorf  ('Konigslutter,' 
p.  22).  It  has  been  found  sparingly  at  Grosse  and  KIcine  Biewende  near 
Wolfenbuttel  {Wollemann,  1901,  p.  7).  Schrammen  lists  Misburg, 
Oberg,  Ahlten,  Biewende,  Miinsterland  and  Glentorf  at  which  the  species 
occurs  either  in  the  Quadraten  or  Mucronatenkreide  {1910,  p.  235) 
and  he  figures  a  specinaen  from  Quadratenkreide  of  Obei^  (apparently 
Pi.  XXXII,  fig.  3  not  fig.  1 ;  skeletal  elements,  text  plate  ix,  fig.  6). 

18533.  L«ptoplirftfinft  micropore  Schrammen  (p.  237).  Cottpe 
See  No.  18367. 

18534.  PleuToitoma  dicbtoma  Schrammen  (p.  23d).  Paratyper  and 

See  No.  18369.  Schrammen  states,  in  his  Monograph,  that  he  had 
examined  only  three  specimens,  yet  there  are  four  in  the  American  Mu- 
seum Collection,  no  one  of  which  corresponds  to  thi;  protograph 

18535.  Aff.  PleuTostoma  radiata  (Roemer). 
See  No.  18368. 

18536.  Lapidoipongla  rugaia  Schluter  (p.  269).  Plesiotyfe 
See  No.  18382. 

18537.  BhUopotarioQ  tubitorme  Schrammen  (p.  272).  Cotvpes 
This  species  is  of  rare  occurrence,  being  known  only  from  Misburg. 

In  the  text  Schrammen  states  that  it  is  known  only  from  the  Mucro- 
natenkreide (1910,  p.  273),  but  he  figures  a  specimen  from  the  Quad- 
ratenkreide as  well.  He  said  that  he  had  only  two  specimens,  but  he 
figures  at  least  three  (PI.  xxxiv,  figs,  1-5),  and  there  arc  the  two  in  the 
Museum  Collection  which  do  not  fit  in  with  any  of  th"  frgurcs. 

.18538.    N^MB*  itrlata  Schrammen  (p.  273).  Idiotvpe 

See  No.  18385.  The  holotype  of  this  species  came  from  the  Quad- 
ratenkreide of  Misburg;  therefore  the  specimen  in  the  Collection  is  an 
idiotype. 

18539.     PoljbUsUdium  racemoium  (T.  Smith)  (p.  275).  Plesiotyfe 

See  No.  18386. 

18540.     BporadiBdiiia  mlcrommau  (Roemer)  (p.  281).  Plesiotype 

See  No.  18391. 
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18541.  SporftdiwiinU  tautonin  Schrammen  (p.  283).       Fiouhed  Corm 

ANnCOTTfEii 

This  species  is  very  similar  to  .S.  venom  and,  indeed,  in  labellinit  his 
material  Schrammen  originally  referred  certain  of  the  Bpecimens  to 
venosa.  In  his  Monograph  he  baa  figured  one  of  these  (formerly  namtd 
S.  venosa)  among  his  cotypes  of  teutonia.  He  states  that  there  are  onl)- 
three  specimens,  but  he  must  have  overlooked  some  since  there  are  five 
in  the  Museum  Collection  including  one  figured  one  (see  PI.  xxxnn, 
fig.  2  in  the  Monograph).  The  species  is  known  only  from  the  Mucm- 
natenkreide  of  Misbui^. 

18542.  Pl«urope  lacunoia  (Roemer)  (p.  290).  PhmsiimrK. 
Roemer  described  this  species  as  Pleurosloma  lacunosa  from  tlk« 

Lower  Cretaceous  of  Peine  and  Lindner  Berg  near  Hanover  (1841,  p  &'. 
prot<^raph,  PI.  i,  fig.  12).  Zittel  made  Roemer's  species  the  genohoWzt 
type  of  a  new  genus  Pfeuropfi  (1877,  p.  58),  without  describing  or  figurin:^ 
the  species,  which  was  the  only  one  which  he  placed  in  the  genus.    Sb^^ 

he  had  not  seen  Roemer's  type  his  description  of  the  skeletal  elemen 

must  have  been  based  upon  material  collected  by  himself  and  identift^^ 
with  Roemer's  species.    Zittel  records  no  horizons  or  localities. 

Schrammen  amplified  the  original  description  of  the  species  ac^B 
Zittel's  generic  description,  noting  the  occurrence  of  the  species  in  tK~ 
Kalkmergel  of  the  Quadraten  and  Mucronatcnkreide  at  Misbui^  a^^ 
Oberg.    From  the  Quadraten  of  Oberg  Schrammen  figures  one  specim— 

(1910,  PI.  xxxiii,  fig.  4)  and  the  dermal  covering  of  the  inside  of  a  spe 

men  showing  the  lychnisks  (text  plate  xiv,  fig.  16). 

18->43.     Cosclnopora  InfundibullformiB  Goldfuss  (p.  293).         Plesioti-^ 
Soe  No.  18395. 

18544.     CyatlsponKia  moDostoma  Schrammen  (p.  316).  Intui   -^ 

Sec  No.  18404. 

Schrammen  has  recorded  this  species  only  from  the  Quadrat-^ 
krcide  so  that  the  specimen  in  the  collection  from  the  Mucronatenkre-  s 
of  Misburg  is  an  idiotype. 

18645.     Tr«maboUt«B  mogaBtonia  (Roomer)  (p.  317).  Plesiot— n- 

Sce  No.  18405. 

18546.     CcBloptychlum  dsciminum  Roemer  (p.  329).  PL£si<n-rF~3 

See  No.  18409. 
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18347.     CtBloptTOhium  ftgwicoidu  Goldfuss  (p.  330).  FLBeioTYPBe 

See  No.  18410. 
135-18.     C<Bloptjeliiuin  iMlwehi  von  Zittel  (p.  331).  Plbbiottpe 

This  species  was  described  by  Zittel  in  his  paper  on  Caloplychium 
i  1876.  p.  68,  PI.  II,  figs.  5, 6.  7,  PL  iii,  figs.  8, 9,  PI.  v,  fig.  4)  for  four  spcei- 
tnens  from  the  Mucronatenkreide  of  Haldem  and  Lemforde  in  West- 
phalia and  Lilneburg  in  Hanover. 

Specibb  ntOM  Haldbh,  Hanover 
1^9.     C<Bl(«>tTchiuiu  HobMhl  von  Zittel  (p.  331).  Plebiotypbs 

The  holotype  of  this  species  was  described  and  figured  by  Zittel 
in  1876  CCceloptychium,'  p.  68,  PI.  ii,  figs.  5,  6,  7;  skeletal  elements, 
PI,  III,  figs.  8,  9,  PI.  V,  fig.  A).  It  came  from  the  Mucronatenkreide  of 
Haldem  in  Hanover,  for  which  reason  the  two  specimens  in  the  Museum 
Collection,  which  come  from  the  same  locality  and  horizon,  are  plesio- 
types  of  unusual  value. 

Species  prou  Sassnite  om  KUaBN 
ISooO.     AtdMdnU  aff.  lulcifera  (tTplu)  (Roemer)  (p.  78). 
See  No.  18301  for  a  description  of  this  species. 

18551.    nijiDKlwUft  gpli»roid«3  Schrammen  (p-76).  Idiottpb 

See  No.  18241. 

Specibs  prom  Ahlten,  Hanover 
lS5a2.     Ehftgadlnift  rimoBft  (Roemer)  (p.  100).  Plebiotvpes 

See  No.  18316. 
i8.>53.     SponuUsdnla  micrommktft  (Roemer)  (p.  281).  Hom<eotvpe 

Sec  No.  18391. 
18o.>l.     Bporullteinik  quetutodti  f^chrammen  (p.  282).  Paratvfe 

See  No.  18392. 

IS-wo.     CiBloptyGhium  ruda  von  Scebach  fn.  332).  Plesiotype 

Se<-No.  18411. 

Tho  specimen  in  the  collpt-tion  conies  from  the  same  horizon  and 
"K'iility  as  did  von  Seebach's  holotype  and  type  nmti'riat  and,  since 
^hrammen  used  it  for  further  illustration  of  the  species,  it  is  ii  plosio- 
'ypc.  hut  one  of  greater  value  than  most  plesiotypes. 
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1887,  Die  KtasscD  und  Urdnungen  dca  Thierreichs.  Zweitw  Bd.  Sponipni. 
Leipzig  und  Heidelberg.  Kevised  by  G.  C,  J.  VoMnaer.  (BiblioKnphy 
for  fossil  and  recent  sponges  of  all  orders,  containing  427  refcmic«i>. 
mainly  on  receot  forms;  most  complete  single  book  on  spoDcee  evpr 
published;    chapters  od  the  history,  anatomy,  physiology,  rUssifira- 

Bdckland,  W.  1817.  Description  of  the  Paramoudra,  a  singular  fomil  body, 
that  is  found  in  the  Chalk  of  the  north  at  Ir^Und;  with  some  geDcral 
observations  upon  Flints  in  Chalk,  tending  to  illustrate  the  History  o( 
their  Formation.    Trans.  Geol.  Soc.  London,  IV,  pp.  413-423,  PI.  xwv. 

Capellini,  Giovanni  and  Paoenstecheh,  H.  A.  1860.  Mikroskopisehe  L'nter- 
suchungen  Uber  den  innem  Bau  eioiger  foMilcn  Schwflmme.  Zctt.  f. 
Wissenach.  Zool,  Leipiip,  X,  pp.  364-372,  PI.  xxx,  figs,  1-17. 

Carter,  U.  J.  1871.  On  Fossil  Sponge-Spicules  of  the  Greensand  compared  with 
those  of  existing  species.  Ann,  and  Mag.  Nat.  Hist.,  Londoo,  I4i 
VII,  pp.  112-141,  Pis.  vii-s  (6  new  species  described), 

Charles  WORTH,  E.  lS5o.  On  the  Mineral  Condition  and  general  Affinities  of  the 
Zoophytes  of  the  Chalk  at  Flamborough  and  Bridlington.  Proc.  York- 
shire Philos.  Soc,  York,  I,  pp,  73-76. 

Clarke,  W.  B,  1839.  Illustrations  of  the  Geology  of  the  South  East  of  Dorsetshire. 
Mag.  Nat.  Hist.,  London,  New  Ser.,  Ill,  pp.  39(M01,  432-438,  483- 
489.    (Cross-section  p.  400,  showing  overlap  of  Chalk.) 

CouK,  F.  *18T0.  Ueber  das  Vorkommen  von  Kieselschwamranadeln  in  einnn 
dichten  )crauen  Kalkslein.  Jahresberiehte  der  Schlesischen  Geselbchaft 
fOrvaterlandisrheCultur,  XLVIII,  Breslau,  pp.  63HM. 

Con'TBEare,  Wiluam.  1814,  On  the  Origin  of  a  remarkable  class  of  Organic  im- 
|>ression9  occurring  in  Nodules  of  Flint.  Trans.  Geol.  Soc.  London.  <  1 1 
II,  pp.  328-335.    (No  a|>ecies  described.) 

CoNYBEABE,  W.  D.  AND  PHILLIPS,  W.  *1822.  Outlines  of  the  Geolc^y  of  England 
and  Wales.  London,  pp.  74-77.  figs.  1,  2. 

Coubtiller,  K.  1859,  Eponges  Fos.siles  des  Sables  du  Terrain  Cr6tae<!  Sup^rieur 
dea  Environs  dc  Saumur  (<-tagesenoniendcd'Orbigny).  Aruuilesdela 
Socif  t6  Linn^ne  du  dCpartement  dc  Maine  et  Loire.  Ill,  pp.  1 17-142. 
40  plates.  (I.'i2  species  and  one  variety  figured  and  briefly  described. 
There  is  much  duplication  in  naming  be<'ause  species  were  erected  more 
for  convenience  of  ready  recognition  by  i^uperticial  characteristics  than 
on  a  basis  of  strict  descrimi nation;  no  synonymies;  138  new  species 
described.) 

CuNSiNOTON,  William,  1849.  On  a  peculiarity  in  the  Structure  of  one  of  the  fossil 
s])onges  of  the  Chalk.  Choanites  kdnigi  Mantell,  Report  Brit.  Assoc. 
Advan.  t*ci.  held  at  fiwansea  in  IS4S,  Loniliin,  part  2,  p.  67. 

D'.Archiac,  Le  V.  A.  1840.  Dcscriptiim  gAilogique  du  Dfiiartement  de  I'Aisne. 
MC-m.  Soc.  Gik>l.  de  France,  Paris,  II,  (1843),  pp.  195,  227,  306,  324. 
328,  333, 343. 348,  (33t>.  1*1.  xxv,  fig.  9? i,  3S7. 
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18460.  Etudes  sur  la  Fonnation  Crttacfe  des  versants  Sud-Ouest,  Nord  et 
Nord-Ouest  du  Plateau  Central  de  la  France.  Deuxi^me  Partie.  M^m. 
de  la  Soc.  Gtel.  de  France,  Paris,  (2)  II,  part  1,  pp.  1-148. 
1S466.  DescriptioQ  du  Fossilea  Recueiliis  par  M.  Thorent,  dans  les  couches 
des  EnvirTODS  de  Bayonoe.  M^m,  de  la  Soc.  G6ol.  de  France,  Paris, 
(2)  II,  part  1,  pp.  189-317,  PIb.  i-ix.  (Contains  geol.  maps  and  sec- 
tions; GueUardia  thMaii  deaeribed,  p.  197,  Uluatrated  on  PI,  v,  figs.  15, 
15a,  PI,  viii,  figs.  5,  6,  7;  probably  an  Eoeenic  species.) 
1846c.  Rapport  sur  lea  Foasiies  du  Tourtia.  M^m  de  la  Soc.  Gfol.  de 
France,  Paris,  <2)  II,  part  2,  pp.  291-351,  Pis.  xiii-xxv.  (3  aponge 
species  not«d  but  not  figured  or  described:  Spongia  boktiformii,  S. 
pexiza,  Ventricaliies  radiatusl) 

D»VET,  E.  C.  1874.  The  "Sponge-Gravel"  beds  of  Coxwell,  near  Faringdon, 
Trans,  of  the  Newbury  District  Field  Club,  Newbury,  II,  p.  14.  (Abst. 
Geol.  Mag.,  London,  New  Ser.,  Dec.  2,  I,  pp.  228-229.) 

Decben.  H.  von.  *1885.  E^lftuterungen  lur  Geologischen  Karte  der  Rheinprovinz 
und  der  Provini  Weetphalen,  sowie  einiger  angrenzenden  Gegenden, 
II,  Geologische  and  pal&ontologische  Uebersicht. 

De  Funcb,  Marin  Jacqces  Loms.    182S.   Sponge  specie;  discussed  in  Dictionnaire 
dea  Sciences  Naturelles,  Paris  and  Strasbourg,  XLII,  pp.  390-397. 
1829.    "Vertioillites"  in  Dictionnaire  des  Sciences  Naturelles,  Paris  and 
Straabourg,  LVIII,  pp.  5, 6.    Atlas,  PI.  Lxvi. 

Dehhates,  G.  p.  1831.  Description  de  Coquilles  Caract^ristiques  des  Terrains, 
Paria.  (Sponges  pp.  255-257;  two  species  mentioned  and  figured,  but 
no  new  forms  described;    PI.  xi,  figs.  1  and  3.) 

Dewjujue,  G.  1880.  Prodrome  d'une  description  giologique  de  la  Belgique.  Sec. 
M.conrorme&laprem.  Bruxelles.  501  pages.  (Sponges listed,  pp.431, 
472,  Thirteen  species  listed  from  Maastricht  beds,  five  from 
Senonian.) 

Deulueb  d'Ahoenville,  a.  •1755.  L'Oryctologie,  que  traite  des  terres,  des  pierres, 
des  mfttaux,  des  mineraux  et  autres  fossiles,  etc.  Paris.  {P,  229,  PI. 
vii,  figs.  1,  2  ?;  pp.  235,  236,  PI.  viii,  figs.  7,  8  ?J 

Dam,  F.  1850.  The  Geology  and  Fossils  of  the  Tertiary  and  Cretaceous  Forma- 
tions of  Sussex.    London.    (Pages  68,  351;  PI.  xvn.) 

DOmoNT,  ALaoE.  1840.  Palfentologie  Frangaiae.  Tome  premier.  Terrains 
cr^tac^.    Paria.    (Stratigraphtcal  discussion  and  zonal  arrangement  by 

1849.  Cours  ll)16nientaire  de  Paltinntologie  ct  de  GMogie  stratigraphiques. 
Paris.    (No  sponges  given;  of  value  for  alratigraphic  details.) 

1850.  Prodrome  de  Pali^nt<]logicStratigraphique  Universelle  dea  Animaux 
Mollusquea  et  Rayonnfe.  Paris.  (Noa.  1415-1552  listed  on  pp.  283- 
289,    No  descriptions  or  figures;  brief  synonymies.) 

1852.  Cours  ^l^mentairc  de  Palfontologic  et  de  Gtologie  Stratigraphiques. 
Paris.  II,  fascicule  1;  Amorphozoaires,  pp.  207-217.  (35  genera  listed, 
no  species  given.) 
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Dl-mkowhki,  Emilvon.  1882-1883.  Die  Pbaretroncn  aua dem Cenoman  von  Eimmi 
und  die  aystematiBche  StclluDg  der  Pharetroaen.  ntl»>ntOKnphir«. 
Cossel.  XXIX.  13)  V,  pp.  281-322;  4  pUtei.  (Able  diaeusaioD  of  Ihr 
Pharetronen  and  grounds  for  placing  them  with  CalcispoDgic  Zitid'* 
revisions  adopted  throughout.) 

Ehhenbero,  C.  G,  and  Beihsel.  1858.  Ucber  Schicbten  von  organiwhein  Quari' 
Rand  bei  .\arhcn.  Monataberichta  der  kAnigjichen  prciminchni 
Akademie  der  Wisaenschaft  eu  Berlin,  auB  dem  Jahre  1858,  (18501, 
pp.  118-128. 

EtCHWALD,  Edouard  de.  1865.  Letha»  Rosaica  ou  PaUontoIo^  de  la  RuMtr. 
II.  Premiere  Section  de  la  Pi^riode  Moyenne,  Stuttgart,  Attan,  F1». 
VI.  VII,  VIII,  IX  (pars).  (Sponges,  pp.  78-113;  46  ipeeies  described  new 
species:  Camerotpongia  auerbaehi,  C.  nentrieotvt,  C.  laeunotu*.  Font' 
Hpongia  Ttgularit,  Porospongia  fahrenkoktii,  P.  quincuneialia,  Cribrir- 
spongia  bmgiporata  Pusch  Eichwald,  PUurtuloma  amolafum,  P.  amto- 
brinum,  P.  coarcltitum,  Reliapongia  suicala,  R,  paltUaris,  Oceilaria 
jazykoicii,  VenlriculUes  coslatiu,  V.  itUerruptui,  V.  vtueulum,  V. 
pedester,  Siphonia  pirum,  Sipfumia  rinJigtra,  Polyeoelia  relieulala, 
Chenendopora  leprosa. 

EWALD,  J.  1873.  Ueber  ein  ncues  Caloptychium  aua  der  obem  Senonen  Kreide  von 
Haldem  in  Wcstfalen.  SItzungB-Bericht  der  Geeellschalt  nAturfor- 
schender  Freunde,  Berlin,  pp  38-40. 

Fau.' as-Saint-Fond,  B.  '1767.  Histoire  N&turelle  de  la  Montagne  de  Saint-Piem 
de  Maestriclit.    Paris.   (Pages  191-192,  PI.  xxxv,  figs.  7,  8.) 

FiHCUER  VDN  Waldheim.  1837.  Oryctographie  du  Gouvemement  de  Moeonu. 
Ouvrage  public  aux  frais  dc  la  Socii^t<!  Impfriale  des  NaturaliBtef<  de 
MuHcou.    Mnacou,  4to. 

1843.  Siir  qiielquea  Polypiers  fossilcii  du  Gouvernement  de  Moticou.    Bull, 
lie  Ih  Soc  Imp.  d.  Nat.  de  Mosc-,  XVI,  N'o.  IV,  pp.  663-670.    (Spongw  . 
dewribcd,  pp.  t)67-6ti9.     PU.  xv-xvii;   three  new  aperies  of  Calopt^ 
chium:  verrucontim,  confiiieim,  varioloHum.) 

1844,  Observations  aur  le  Geurc  dc  Polypier  Caloptychium  de  Goldfus*. 
Bull,  de  la  Soc.  Imp  d.  Nat.  de  Mosc.  XVII,  No.  II.  pp.  276-2W. 
(Five  new  species  described:  Caloplychium  truncalum,  C.  munalrri.  C. 
goldfiiseii,  C.jatikovii,  Seypkia  eichu-aldi.  Ph.  vii,  viii,  ix.) 

FiAHER,  O.  1873,  On  the  Phiwphatic  Nodules  of  the  Cretaceous  Rock  of  Cambridgr- 
shirc.    (i.  J.  <;,  S,.  I/)ndon.  XXIX,  pp.  52-63,  PI.  vi, 

FiTTON,  \ViLLi.\ii  Henrv.  1836.  Obacrvftlions  on  some  of  the  Strat*  between  the 
Chiilk  and  Oxford  Oolite,  in  the  South-East  of  England.  [From  the 
Trans,  (leol,  Soc,  London,  (2l  IV),  London,  pp,  103-400,  Pb.  vii-xsiii. 
tSiphniiin  i-ijrijoTinis  Goldfuss  figured  and  described,  p,  340,  PI.  xvoi. 

Fri^',  .A.ntu.n.  18139.  .Studien  Im  (Icbielc  der  bohmLschen  Kreideformation.  111. 
Pala'iintol<^ische  I'ntcr.-iuchungi'n  der  einzelnen  Schichten  in  der 
iHthmiiehcn  Kreidcfurnialion,  Arrhiv  fUr  die  naturwBsen«chaf1lirhe 
I^inde.sdurchforschung  von  Biilinni'n,  Prnp.  I,  section  II.  paper  3,  pp. 
181-242. 
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1877.  Studien  im  Gcbiete  der  BOhroiscbcn  Kreideformation.  Palieonto- 
logische  UnterBuchungen  der  einielnen  Hehichten,  II.  Die  Weisstn- 
berger  UDd  Malnitier  8cbichten,  Archiv  der  Natunv,  Landesdurch- 
forschuDg  von  Bohmcn,  IV,  No.  1.  Prag,  151  pages.  (Most  detailed 
Btratigraphic  paper  for  these  horizonesi  many  important  geological 
sections;  faunalliats,  eight  speeies  of  sponges  liatwl  on  pp.  93,  14S,  149.) 

1883.  Studien  im  Gebiete  der  Bohmischen  KreidefonnaliDn,  etc.  111. 
Die  laerschichten.  Lor.  cit..  V,  No.  2.  Prag.  137  pages,  (Siratipraphic 
and  faunal;  PlocoKcypkia  UAyrinlhiea  Reus-s,  (F^.  126).  I'eiilTicu- 
litee  anffuaUilue  (Roeincr)  and  Venlrieiililes  radiatiit  Mantcll,  listed 
under  the  CtElentenkta,  pp.  82.  133,  134.) 

1889.  Idem.  IV.  Die  Teplitier  Schichten,  (oc.  d(.,  VII.  No.  2.  Prag.  120 
pages.  (Twenty-nine  Bpeeiea  of  sponges  listed  pp.  58,  59,  102-109, 
many  figtired.) 

1893.  Idem.V.  Priesener  Schichten  Loc.  fi(.,  IX.  No.  1.  Prag.  134  pages. 
(Five  species  of  sponges  listed  pp.  62,  US,  116,  figs.  154-1S5.) 

1897.  Idem.  VI.  Die  Chlomeker  Scychten.  Loc.  cit.,  X,  No.  4.  Prag. 
83  p»ges.    (No  sponges  occur  at  this  horizon.) 

1911.  Idem.  Erg&Qzungiu  Band  1.  lUustriertes  Verzeichniss  der  Petre- 
facten  der  Onoroanen  Korycaner  Schichten.  Loc.  cil.  XV,  No.  1 .  Prag. 
101  pages.  (Fifty-seven  species  of  calcareoiK  and  siliceous  sponges 
listed,  many  egured,  pp.  80-89.) 
Fri^,  Aston  AND  Bavbr,  Edwin.  1901.  Studien  im  Gebiete  der  Bohmischen  Kreide~. 
formation.  Palicontologische  Untersuchungen  der  einielnen  Schichten. 
Perucer  Schichten.  Archiv  der  naturw,  Landesdurchforschung,  Prag. 
XI,  No.  2,  180  pages.  (The  formation  here  discussed  h  of  fresh-water 
origin  and  contains  no  sponges;  important  stratigraphically.) 
Fromentbl,  M.  E.  dk.  1859.  Introduction  a  r£tude  des  Sponges  Fosailes.  Caen. 
50  pp.,  4  plates.  Extrait  du  tome  XI  des  Mfmoires  de  la  SoeiiMi) 
Linn^ne  de  Normandie.  (28  Cretaceous  sponges  including  8  new 
species  briefly  described;  most  of  them  figured;  new  c1a.ssificatJon 
proposed  with  uniform  endings  for  genera  in  each  family;  lawa  of 
priority  disregarded.) 

•1860.  Catalogue  raisonn6  dea  Spongitairfei  de  I'etage  N&comien.  Bull. 
de  la  Soc.  d.  Scienc.  hist,  natur  de  I'Yonne,  Auxerre,  (4)  XIV,  pp. 
355-372. 
Geimtz,  F.  E.  188S.  Die  Krcidegcschiebe  des  Mecklcnhurgischen  Diluviums. 
Zeit.  d.  d,  geol,  Gcsell.,  Berlin.  XL,  pp.  720-749.  (Mainly  slrati- 
grapbic;  classification  of  Cretaceous  erratics  of  Mecklenburg  p.  749, 
sponges  listed,  none  described,  pp.  736-739.) 
Gn.viTi,  Hanns  Bruno.  *1842.  Charakterislik  der  Schichten  und  Petrefacten  des 
sachsiscb-bdhmischen  Kreidegebirges,  Heft  3:  Die  sachsisch-bdh- 
mische  Schweii,  die  Oberlausiti  und  das  Inncre  von  Bobmen, 
Dresden  and  Leipzig.  (Pages  94-97.  Index  Petrefactorum,  pp.  xx- 
xxi.  Pis,  XXII,  xxiii.) 

'1843.  Die  Vers teinerungen  von  KieslingswaldaundNachtrag  zur  Charak- 
teristik  des  sacbaisch-bohmiscben  Kreidegebirges,  Dresden  and  Leip- 
lig.    (PP.  18-19,  PI.  VI,  figs.  12-15, 18, 19.) 
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1849-1850.  Dbs  Quadersandsteingebirge  oder  Kreidegebirge  in  Deutsch- 
Und.  Freiberg.  292  pages,  12  plates.  (Spongea  pp.  254-266,  PI.  xii. 
fig.6(7?);  llOepecieslisted;  correlation  t&ble  for  Quader  of  northwest 
Europe,  pp.  76,  77.) 

1870.  Vereteinerungen  aus  einer  aandigen  Ablagerung  der  KreideforiDatioii 
von  Ch&tesu  de  Meaulne  bei  Lude  unweit  Angers  im  Departement 
Maine-et'Loire.  Sitzungaberichte  der  naturwiBseiischaftlichen  Gesell- 
Bchaft  leis,  Dresden,  pp.  149-151.  (Four  species  of  sponges  listed  and 
briefly  described;  no  new  ones.) 

1872.  Die  fossilen  Seeachw&mme  in  der  Quader-  und  Planer  Bildung 
des  a&chsiechen  Elbthalgebirgee.  Sitiungaberichte  der  naturwisseD- 
achaftlichen  Gesellachaft  Isia,  Dresden,  Jahrg&ng  1871,  pp.  88-90. 
(Twenty-eight  species  liated,  no  descriptions.) 

1871-1875.  Das  Elbthalgebirge  in  Sachsen.  Erster  Theil.  Der  Untere 
Quader,  PalEcontographica,  Casael,  XX.  (Sponges  of  Unter  Quader 
and  Unter  Planer  described  pp.  18-41,  listed  p.  42.  Pis.  I-X.  Species 
fully  described,  well  figured;  comprehensive  synonymies.) 

1872-1875.  Das  Elbthalgebirge  in  Sachsen.  Zweiter  Theil.  Der  mittlere 
und  obe^  Quader.  PaUeontographica,  Cassel,  XX.  (Sponges  described 
and  listed,  pp.  1-1,  PI.  i,  figs.  1-9.) 
GERSTCit,  Carl.  1881.  Die  Planerbildungen  um  Ortenburg  bei  Passau.  Nova  acta 
academis  cresarea  Leopoldino-Carolinie  GermanicEe  Nature  curio- 
soniro,  XLll,  or  Verhandlungen  der  kaiserlichen  leopoldinisch-carolini- 
schen  deutachen  Akademie  der Naturforscher,  Halle,  XLII,  No.  1,  pp. 
1-59,  with  one  plate.  (Three  spongy  described  and  figured,  pp.  23-%.) 
GiEBEL,  C.  G.  1849.  Ueber  Leitmuschein  des  Kreidegebirges,  Verateinerungen  von 
Sudmerberge  bei  Goslar,  etc,  Briefliehe  Mittheilung  in  Zeil.  d.  d, 
geol.  Gesell.,  Berlin,  I,  pp.  93-101.    (Spongea  mentioned,  pp.  95-96.1 

1851.  Ueber  einige  Verateinerungen  aus  dem  Planerkalk  von  Qucdlinburg. 
Jahresbericht  des  naturhistorischen  Veretnes  in  Halle.  Berlin,  Jahr- 
gang  3  (1850),  p.  53. 

•1852.  Deulschlands  Petrefacten,  Ein  systematiaches  VeKeichniss  aller 
in  Deutschland  und  den  angrenzenden  Landem  vorkommenden  Petre- 
facten nebst  Angabe  der  Synonymen  und  Fundorte.  Leipiig-  (Pages 
169-183.) 

1866.    Repectorium  lu  Goldfiisa'  Petrefacten  Deutschlands,    Ein  Verwich- 
nisa  aller  Synonymen  und  literariachen  Nachweise  zu  den  von  Goidfusa 
al^^bildeten  Arten,    Leipzig.    (See  Goldfuas,  III,  1862-1866.) 
GoLDFOHs,   AuouBT.      1826-1833.      Petrefacta   Germanite    (in   collaboration    with 
GeorgMiinster.)    Dllsseldorf,    Plates. 

1862.  Petrefacta  Germaniie,  Zweile  Auflage.  (Practically  a  reprint  of 
first  edition;  some  generic  revisions  made.) 
CJbiepk.skbbl,  O.  1888-1889.  Die  Verateinerungen  der  senoncn  Kreide  von  Konigs- 
lutter  im  Heriogthum  Braunschweig.  Palieontologische  Abhandlungen. 
Herausgegeben  von  W.  Dames  und  E.  Kayser.  IV,  pp.  1-116.  Pis, 
i-xii.  (30  species  described  pp.  1,5-25,  Pis.  i-iv;  new  species:  CtJoita 
crelacta,  Sipkonia  coronala,  S.  wn/u,'  good  stratigrapbic  discussion; 
zonnl  lists  of  fossils.) 
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Gbotbian.  '1865.  Ueber  Cdloptychien  der  oberen  Kreide  von  Vordorf,  KOnig- 
tiches  HannoveriscKen  Amt  Gifhorn.  Amtliche  Bcricht  fiber  die  40te 
Vereammlunge  Deutscher  Nsturforacher  und  Aerjto  tu  Hannover. 
Hannover.     PP.  148-149. 

QuBTTAiiD.  J,  E.  *1751.  Sur  quetques  corps  fosailes  peu  counus,  Histoire  de 
I'Academie  Royal  des  Sciences  avec  les  M^moires  de  Math,,  etc. 
Annfel751.    Paris.  1766.  (History,  pp,  29-35;  memoirs,  pp.  229-267, 

Pis.  IX-XVII.) 
*1774.     M^moires  sur  diff^rentes   f)artiea  de  Is   Physique,   de  I'Histoire 

natiirelle,  des  Sciences  et  Arts,  etc.    Paris,  chez  Costard,  Fils  et  Co. 
*178Sa.     Sur  plusleurs  Corps  marlns  ToBsiles  de  la  classe  des  Coraux;    ou 

Supplement  aux  M^moires  du  second  et  du  troisi^me  volume  des 

M^moires  sur  les  Sciences  et  les  Arts,  dans  leaquels  il  a  6t6  question  de 

fossiles  semblables.     Nouvelle  Collectttn  des  Mfmoires  sur  difTi^ntes 

parties  interessants  des  Sciences  et  Arts.    Paris,  chez  Lamy.    I,  faisant 

le  IVe  de  la  Collection,  pp.  1-75,  Pis.  i-xxix. 
*1786b,    M£moire  sur  les  Foasiles  compart  aux  Sponges.    Nouv.  Coll.  de 

M^m.  sur  differ,  parties  interess.  des  Sciences  et  Arts.     Paris.     11, 

faisant  de  Ve  de  la  Collection,  pp.  457-469,  Pis.  Utxv-Lxxvii. 
ICmbel,   C.  W.     *I868.      Geognostische    Beschreibung  des  KCnigreicha  Bayem. 

Abth.  2:    Geognostische    Beschreibung  des  Ostbayerischen  Grenz- 

gebirges  oder  des  Bayeriscben  und  Oberpf&lzer  Waldgebirges,    Gotba. 

{Pages  761,  771). 
1880.    Spongien-Nadein  im  Flysch  (in  den  Rossfeldschichten  und  im  Alpinen 

Lias).    VerhandluDgen  der  ktiniglich-kaiserlichen  geologischen  Reicb- 

sanstalt.    Wien,  Jahrgang  1880,  pp.  213-21S.    (No  species  described.) 
Hagenow,  Friedrich  von.     1839.     Monographie  der  RUgen'schen  Kreide-Ver- 

steinerungen.     Abtheilung  I:    Phytolithen  und  Polyparien.      Neues 

Jahrb.  filr  Min„  Stuttgart,  pp.  253-296.    (19  species  listed  or  described, 

two  figured.  1 
Hardm.wn,  Edward  T.    1887.    Note  on  Professor  Hull's  Paper  on  Dr.  G.J.  Hinde's 

■On  Beds  of  Sponge-Remains,  etc.'     Proc.  Roy.  Soc.  London,  XLII, 

pp.  308-310.    I  Impossibility  of  sponge  theory  of  chert  insbted  upon.) 
Heim,  .\hnold.     1909-1912,     Sur  les  ZoneJ!  palfiontologiqucs  et  lithologiques  du 

Crftacique  moyen  dans  les  Alpes  suisses.     Bull.  Soc.  Gfel.  France, 

Paris,  (4)  IX.  pp.  101-127.     (Stratigraphic;   sponges  not  mentioned.) 
)1aug,£mile.    1908-1911.    Tralti^  de  Geologie.    Paris.  II.    LesPfriodesgeologiqucs. 

Fascicule  2. 
HtLL,  William.     1886.     On  the  Beds  between  the  Upper  and  Lower  Chalk  ot  Dover, 

and  their  comparison  with  the  Middle  Chalk  of  Cambridgeshire.    Q. 

J.  G.  S.,  London,  XLII.  pp.  232-248,    (Sponges  listed,  pp.  238,  239, 

240,  241.) 
Hiu-  W,  AND  Jukes-Browne,  A.  J.    1886.    The  Melboum  Rock  and  the  Zone  of 

BeUmnilellfi  pUna  from  Cambridge  to  the  Chiltem  HilLs,    Q.  J,  G,  S., 

London,  XLII,  pp,  216-231, 
fiSDE,  Georob  Jennings.    1880.    Fossil  Sponge  Spicules  from  the  Upper  Chalk 

found  in  the  interior  of  a  single  (lint-stone  from  Horst«ad  in  Norfolk. 

Munich.    83  pages,  5  plates. 
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1SS3.  Catalogue  of  the  Foesil  Sponges  in  the  Geologicftl  Department  of  thr 
British  Museum.  l«ndon.  PP.  viii+  248,  38  lithographic  pbttn 
(TheBtandnrd  work  on  British  foesil  sponges.) 

1886.  On  bedaorSponge-Remainsinthe  Lower  and  Upper  Greensand  of  th» 
South  of  England.  Phil.  Trans.  Royal  Soc.  London,  CLXXVI.  (18S5.. 
part  2,  pp.  403-453,  Pla.  xl-xlv.  (It  in  shown  that  certain  formation* 
in  England  are  made  up  to  a  large  extent  of  siliceous  sponge  Kpirul»: 
in  some  beds  spicules  entirely  replac^  by  colcite;  microBCopic  sectionn. 

1887.  A  Monograph  of  the  British  Fossil  Sponges.  Part  1,  pBlaonto|tra- 
phieal  Society,  London,  issued  for  1886,  XL,  92  pp.,  S  plates.  (Dealc 
with  Palauioic  sponges  of  Great  Britain,  but  is  preceded  by  genoral 
discusHJon  of  sponges  and  of  literature  thereon.  Part  II  appeared  in 
1888,  but  was  devoted  entirely  to  descriptions  of  Falnoioic  spcoies.) 

1889.  On  the  Nature  of  some  Fragments  of  Siliceous  Rock  from  tbe  Boulder- 
clay  of  the  "Koode  Klif "  (Ked  CliFf)  on  the  southern  border  of  the 
province  of  Friesland,  Bull,  Soc.  Beige  deGtel.dePaUont.etd'Hydrot.. 
III.  PP.  254-258,  PI.  VIII.  (Generic  determinations  of  spicules  founl 
in  glacial  boulder  given;  age  seems  to  be  Upper  Cretaceous;  camr 
perhaps  from  Denmark.) 

Hull,  Ebward.  1887.  Note  on  Dr.  G.  J.  Hinde's  paper  "On  Beds  of  Sponge  r^ 
mains  in  the  Lower  and  Upper  Greensand  of  the  South  of  Enxland." 
Proc.  Roy.  Soe  London,  XLII,  pp.  304-308.  (Contains  objeotion:i  tu 
Hinde's  theory  that  cherta  were  formed  from  sponge  spicules.) 

Jahn,  Jaroslav.  ISdI.  Ueber  die  in  den  nordbohmischen  Pyropensanden  vor- 
kommenden  Ver^teinerungen  der  Teplitier  und  Priesener  Schichten. 
.\nnalen  der  k-  k.  Hofmuscums  in  W'ien.  Wien.  VI,  pp.  467-4S6.  (Xiw 
B|)ecies  of  sponger  identified,  p.  482.  4  indeterminate  species;  nature  rif 
occurrence,  p.  471.) 

Jikks-Bkow.s-e.  .\.  J.  1900.  The  Crclaceoua  Rocks  of  Britain,  Vol,  I.  The  Gault 
and  Up[>er  Grecnsand  of  England.  Memoirs  of  the  Geological  Sun'M- 
of  the  United  Kingdom.  London.  (Geologic  map;  35  species  <if 
siliceous  BiNinges  listed,  pp.  480,  481 ;  no  descriptions;  no  new  fpei'ics.  i 

1903,  The  Cretaceous  Rocks  of  Britain.  Vol.11.  The  Lower  and  Middk 
Chalk  of  England.  Mem.  Gcol.  Slav.  United  Kingdom.  London. 
(Geologic  map;  cros-s  nnd  columnar  s<Tliims;  sponges  listed,  p.  31. 

1904.  The  Cretaceous  Rocks  of  Britain,  Vol.  Ill,  The  Upper  Chalk  of 
England.  Mem,  Gcol,  Surv,  United  Kingdom,  London,  (131  spei'ie* 
of  siliceous  simngcs  fnmi  Lower,  Middle  and  Upper  Chalk  listed,  n*- 
50,5-510,) 

Jvkes-Brownk,  a.  J.  AND  Hill,  W.  1887,  On  the  Lower  Purl  of  theUpperCretaceou:< 
Scries  in  West  Suffolk  and  Norfolk,  Q,  J,  G,  S,,  l,«ndon,  XLIII.  pp, 
544-.i98,  (Strati graphic  paper;  5  species  of  sponges  listed  from  Chalk- 
marl,  p.  .57.');  no  i'i)erieH  described,) 

Kavser,  EiiAM'KL,  lOl.!,  l,,<'lirliur'h  iler  Geologie.  Teil  II.  Geologische  Fomia- 
lionskiindc,    Fiinftc  .Aufliigc,    Stuttgiirt,    . 

KiLCAN,  W,  1907,  Lcthtta  gcogTm.-^tini,  Tcil  II,  Das  MesoEoicum.  Stuttgart 
(In  continuation  of  Fritz  Frccli's  'l>etha'a  gc<^noBtica.') 
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KosmscHEF,  P.  AND  Marsgraf,  O.  1869.  Ueber  die  chemisphe  Zusammensetzung 
der  in  dem  Apatitsandstein  der  russischen  KrcideformalJon  vnrkom- 
menden  verateinerten  Schwamme.  Bull.  Acad.  Imp.  Sci,  de  St.  Peters, 
XIII,  pp.  19-20.  (Chemical  analyBCS  of  sponges  from  the  Cretaceous 
of  Poliwanowo,  Puttschino  and  Semenowka.) 

Kreji^,  Jobann.  1860.  Studien  im  Gebiete  der  bdhmischen  Kreideforioation. 
Allgemeine  und  orographische  Vcrh&ltniBae  sowie  Gliederung  der 
bOhmischen  Kreideformation.  Archiv  fUr  die  DuturwiBaenschaftlich 
landeedurchforschung  von  BObmen,  Prag,  I,  Section  II,  paper  2,  1869, 
pp.  39-179.    (One  of  the  best  stratigraphical  papers  on  N.  E,  Bohemia.) 

IiAHAiiCK,  Jean  Baptiste.    1816.    Histoire  Naturelle  des  Animaux  sans  VertSbree. 
First  edition,  Paris,  II. 
1836.    Histoire  Naturelle  des  Animaux  sans  Vert^bres.    Second  edition, 
Paris,  III. 

LAMOimoux,  J.  1821.  Exposition  m^hodique  des  Genres  de  I'Ordre  des  Polypicrs, 
des  Zoophytes  D'Ellis  et  Solander,  Paris.  (8  species  of  recent  sponges 
listed,  pp.  29-31;  species  of  foaeil  sponges  described:  2sp.  p.  72,  3sp. 
p.  77,  1  sp.  p.  79,  7  sp.  pp.  87-89:  p.  72,  Haltirhoa  coelata,  H.  lycoper- 
doidai,  p.  77,  Chenendopora  fungiformU,  Hippalimiia  fungaidm,  Lym~ 
norea  mamiliosa,  p.  79,  Jerea  piriJormU;  pp.  87-89,  PI.  cxxxiv,  figs. 
1-15,  Spongia  kdnelUndes,  S,  lagenaria,  S.  pialiUiformUi,  S.  clavarioidei, 
S.  mamillifera,  S.  stetlala.) 
1824.  EncyclopMe  M£thodtque.  Histoire  Naturelle  des  Zoophytes,  ou 
Animaux  Rayonnds,  II,  Paris.  (Sponges  on  pp.  341,  345,  350,  453, 
454,  502,  503;  no  new  species  described,  same  ones  as  in  'Exp.  Meth.,' 
1821.) 
Lbe,  John  Edwabd.  1839.  Notice  of  undescribed  Zoophytes  from  the  Yorkshire 
Chalk.  Mag.  Nat.  Hist.,  London,  New  Ser.,  Ill,  pp.  10-17.  (Eight 
new  species  described  and  figured;  Siphonia  elava,  S.  anguilia,  S. 
atUAlaiUt,  S.  fatliffiata,  S.  spinota,  S.  tepiajormis,  S.  ampvlla,  Vdotea 
a.) 

i91.  Das  System  der  Spongien.  Abhandlungen  heraus- 
gegebeo  von  der  Senckenbirgischen  Nnturforschenden  Gcscllschaft, 
Frankfurt  a.M.,  XVI,  Heft  2,  pp.  361-418,  PI.  v.  (Cla«sifica(ion 
of  recent  sponges,  family  tree,  bibliography  of  121  references,  for 
recent  sponges,  definitions  of  technical  terms  descriptive  of  spicules. 
pp.  419-427.) 

Leonhakd,  Richahd.  1897.  Die  Fauna  der  Kreideformation  in  Oberschlesien. 
Palsontographica,  Caasel,  XLIV,  pp.  11-70,    PU.  in-vi. 

L.EPHIUS,  RicHABD.  1892.  Geologie  von  Deutschland  und  den  angrenzenden 
Gebieten.  Erster  Teil:  Das  westliche  und  aiidliche  DeiitKrhland. 
Lciptig.  800  pp.,  geol.  map,  1  colored  plate,  136  text  figures, 
1910.  Geologie  von  Deutschland  und  den  angrenicnden  Gebieten,  Zwcitcr 
Teil:  Das  nordliche  und  ostlicbe  Deutschland.  Leipzig,  548  pp..  88 
text  figures,  2  colored  plates. 
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Lrtmekie,  a.     1841.     Mtooire  but  le  Terrain  Crdtac*  du  Ih^Mtftement  de  lAutw. 

Mfm.  Soc.  G^l.  de  France.  Paris.  IV,  port  2,  pp.  297,  298,  321 . 
1842.    Suite  du  M£moire  stir  le  Terrain  Cr^tac^  du  DepArlciuent  de  l'.\ubr 

Hewnd  Partie  (Pal.).     Mim.  de  la  Soc.  Gfol.  de  Fnnee,  Pari*.  V. 

pert  I,  pp.  1-34.     (3  species  described  and  figured:  Spongutf  otxiiuJi,  Sf 

meandriTtouiet,  Seypkiaot-rana  (p.  1).    Complete  faunal  list  for  Crttarir 

of  Aube.) 
Llxxxcs.  Cari.    1735.    Systema  Natutw.  Hive  Regna  tria  natune  syBtematirr  pn>- 

poeita  per  classes,  ordines,  genera,  et  species.    Lugduni  Batavonm 

apud  Tbeodomm  Haak.    (Genus  Sponffia  placed  under  Cryptofcamia 

in  the  group  of  the  Lithophyta.) 
1792.     Systema  Natunc,  I,  pars  VI,      (Sponges  under  Alcyooium  and 

Spongia,  pp.  3810-3826;  78  species  briefly  described;  all  recent  foniw.  > 
LouoL,  P.  DE.     I861-I863.    Description  des  animaux  invert^br^  foasiles  cont^nui 

dans  I'ftage  nfocomien  moyen  du  Mont  SaJ^X'e.     GenMre  and  Bilr. 

214  pages,  22  plates.    (Sponges,  pp.  180-207,  Pis.  xx-xxii;  external 

characters  alone  used  in  descriptions.) 
*I868.    Monograpbie  des  couches  de  1'  £tage  Valangien  des  carriires  d'Anier 

(Vaud).     Mat^^riaux  pour  la  Paltonlologie  Suisse,  par  Pict«t.    Sct.  4. 

M«m.  2. 
LoKioL,  P.  nE.  AND  GiLLi^Ro.s  V.    1869.    Monographie  Paltentologique  e(  Strmti- 

graphique  de  I'Etage  Urgonien  inf^eur  du  Landeron  (Canton  6r 

NeuchAtel).    M^moires  de  la  Societe  helvtStique  des  Sciences  naturellts. 

B&le  et  Geneve,  XXUl,  123  pages,  8  plates.     (Sponges  described,  pp. 

61-87,  89-90;  PI.  iv,  figs.  9-21,  PI.  v,  PI.  vi,  figs,  3-19,  PI.  ni;  thirty 

species  described,  18  new;  Fromentel's  classification  and  nomenclature 

LriDics  'Lhkvd>,  E.     *lfi99.     Lithophylacii  Britannici  Ichnographica.     (PL".  :i, 

III:  PI.  \vii[,  fig,  1522) 
LrNt^iRE.-;.  B.    'ISSS,    List  ot  the  Fossil  Faunas  of  Sweden.    (Edited  by  the  Pahc- 

ontological    Dept.   of   the    Swedish    State   Mus..   Stockholm.)      III. 

M,-s.n.nc.  p.  7, 
Mackie.  S.  J,    'ISiMi,    .\n  Illustrated  Catalogue  of  British  Fossil  Sponges,    Part  2, 

32  [Kigfs  wilh4  plates, 
M  iNTCLL.  Gu>Ki>N  Alcerxon.    1815,    Description  of  a  Fossil  Alcyonium,  from  the 

'.'liiilk  Strata  near  I^ewes,  in  a  letter  to  A.  B,  Lambert,  Esq.     Tranj- 

aclions  ot  the  Linnean  Society  of  London.  XI,  pp,  401-407,  Pis,  xxvii- 

x\x.     iDiscription  of  Alcyonium  rhonoidei.) 
ISTJ     llu-  Fojwils  of  the  South  Downs;  or  illustrations  ot  the  Gcolog>-  ot 

Sii.'e4<\.    Ixinilim.  4to.    (11  species  listed;  37  figures;  descriptions  very 

Ki-iiiTiil:  si'vcnil  forms  included  under  some  of  the  species:   all  spn-ies 

fnmi  the  I'liiilk  ot  South  Downs  of  England.) 
ISJ*,'      \  Tabiiliir  ,\rriinRi'mcnt  of  the  Organic  Remains  ot  the  County  of 

Sus.He\,    Tnms,  (i^il.  Siic,  Limdon,  III,  jMirt  1,  pp.  20I-2H).    (Sponge* 

h«i«l  ,.|.  ■Jii:..  -JUS.  ••u).' 
•|S«    Tin-  (i"'l"K,v  "f  tlie  S<iuth-Kast  of  England,    London.    PP,  96-109, 
villi  9  tt-M  iiguns;  pp,  :iTl-372,  379.  383-^. 
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1839.    The  Wondere  of  Geolt^y;   or,  a  familiar  exposition  of  Geological 
Phenomeoa.    London.    2  vols.  Third  edit.    (No  new  species  described; 
2  species  figured,  a  third  Iist«d,  II,  pp.  560-562.) 
1S54.    The  Medals  of  Creation^  or,  First  Lessons  in  Geology.    London,  2nd 
edition,  entirely  rewritten.'   (Sponges,  I,  on  pp.  242-250,  figs.  80-83; 
no  species  described.) 
Marcou,  Julbs.    1848.    Recherches  G^ologiques  sur  la  Jura  Salinois.    Mtfm.  Soc. 
Gfel.  de  France.     Paris,  (2)  III,  part  1,  pp.  1-122;   second  part,  pp, 
123-151  on  Cretaceous;  sponges  listed,  pp.  137,  140,  147. 
Martin,  P.  I.    1828.    A  Geological  Memoir  on  a  part  of  Western  Sussex;   with  some 
observations  upon  Chalk-Basins,  the  Weald- Denudation,  and  outliers- 
by-protrusion.    London,   4to,   pp.,   x-|-100,   3  plates  and  geot.  map. 
(Mentions  VentrieuliUs  from  the^  Chalk,  CkoaniUe  from  the  Malm, 
pp.  17,  18;  no  species  given  or  figures.) 
Meunjbr,  Stanislas.    1904.    Sur  des  concretions  Quartaeuses  renfermdes  dans  la 
Craie  blanch  de  Marguy  (Oise).     Bull.  Soc.  G&l.  Trance,  Paris,  (4) 
IV,  pp.  218-222.     (Origin  of  concretions  held  to  be  organic;   spoi^e 
spicules  identified  some  seeming  to  be  those  of  HoffirAoa  coafota  Lomou- 
roux;  of  little  value  in  paleospongiologie.) 
MlCHELiN,    Hardocin,     1840-1847,     Iconogr&phie  Zoophytologique,      Paris,  4to. 
(One  species  described,  p.  6;  six  species  (three  new)  described,  pp.  \\i- 
115,  figured  on  PI.  xxvi,  figs.  3-8;  51  species  described,  pp,  120-147, 
42  of  these  new  species;  11  species  (ten  new)  described,  pp.  214r-217,) 
MoRREK,  Charles  F.  A.    1828.    Descriptio  Coralliorum  fossiilium  in  Belgio  reper- 
torum.    Annales  Academic  Groningans,  (1827-1828).    (Pages  15-18,. 
not  p.  19,  figs,  land  2.) 
Morris,  John.    1843.    A  Catalogue  of  British  Fossils.    Comprising  all  the  Genera 
and  Species  hitherto  described;    with  references  to  their  geological 
distribution    and   to    the  localities  in  which  they  have  been    found 
Loudon,  gvo.    (Genera  and  species  listed;  no  new  forms  described;  no 
figures,  no  descriptions ;  pp.  30-46,  pora. ) 
1851.    Palaontological  Notes,    Ann,  Mag,  Nat.  Hist.,  London,  (2)  VIII, 

pp.  85-90.    (Sponges,  pp.  87-89,  PI.  iv,  figs.  8-11.) 
1854.     A  Catalogue  of  British  Fossils,  etc.     Second  edilion.    London,  8vo. 
(Sponges  separated  from  corals  as  Amorphozoa,  pp.  26-32;   no  figures 
or  descriptions.) 

.  Ueber  einige  fossile  mikroskopische  Korper  aus  der 
Beitrage  zu  Petrefactenkunde,  Bayreuth,  8  Heft, 
pp.  89-91,  PI- IV,  figs.  1-8. 
lALMAS.  1882.  Ueber  die  Gattung  Barroisia,  M.  Ch.  Bull.  Soc,  Gtol,  de 
France,  Paris,  (3)  X,  p.  425. 
*1870,  Fossil  sponge  spicules  in  the  Greensand  of  Haldon  and 
Blackdown.  Transactions  of  the  Devonshire  Association  for  the 
Advancement  of  Science,  IV,  pp,  138-144,  one  plate. 
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Farkinsov,  Jameh.    IWS,    Organic  Itcmains  of  a  Fonner  World,    Ad  Exarainstiiin 

of  tbeh[ineralized  Remainsof  the  Vegetables  and  AnimAlnnf  the  Antr- 

diluvian  World:    gcDerally  termed  Extraneoue  Fowih.     II.     London. 

4tu.    (Contains  inadequate  deHirJptioiU  and  poor  figuresof  specie))  fmm 

Chalk  of  England.) 
1R22.    (>uthne«  uf  Oryctolog>-.    An  Introduction  to  the  Study  of  Forvil 

Oriianic  Kemains. 
1830.    Outlines  of  Or.wtnlogy.    An  Introduction  to  the  Study  of  Fovil 

Oi^nif  Reninins.     Second  edition  (revised).     London,  8vo,  IKVt 

(Bpongcs,  p[i.  34~tlU,  fossil  species,  pp.  48-66.) 
Pabby,  M.  Antoinf..     1832.     Description  G6ologique  du  Department  de  Ift  SHne- 

Inf^rieure.   Houen,  -Ito.  pp.  xvi+371, 20platca.   (IS  species  from  Uiwer 

and  Upper  Cretaceous  uf  France,  listed  on  p.  33B;  ChaaniU*  pyrifannu 

revised,  figured,  PI.  xvi,  fig.  0;  no  descriptions.) 
Pbrok,  M.  a.    1905,    Note  Straligraphique  sur  r£t«ge  Aptien  dans  TEat  du  Bamin 

Parisien.    Bull.  Soc.  G*ol.  France,  Paris,  (4)  V,  pp.  359-378.     '.Slrati- 

graphic;  three  species  of  sponges  mentioned,  p.  366,  three  on  p.  369. 
Phillips,  John.    1829.    II lustrations  of  the  Geology  of  Yorkshire;  or,  a  desrriptiini 

of  the  strata  and  organic  remains  of  the  Yorkshire  coast:  accompanied 

by  a  geological  map,  sections,  and  plates  of  the  fossil  plants  and  animab. 

(First  edition.)    Yorkshire.  8vo.   192pp.,  14plat««of  fooails  +  7ptalni 

of  sections  and  a  geological  map.    (Idspecieslisted,  lOnew;  nodewrip- 

tions,  9  of  the  new  species  figured;  all  from  White  Chalk  of  Dane* 

Dike,  Yorkshire,  England. I 
1830,    On  the  Geology  of  Havre,    The  Philosophical  MagaaiiK  and  Annak 

of  Philosophy.  London,  New  Ser..  VII,  pp.  195-198.    (Stratigraphinil: 

comparison  of  succession  and  faunas  in  FVance  and  England;  genera 

alone  noted.) 
ISaii.     Ilhistralions  of  the  CJeiilogy  of  Yorkshire.     Part  I,  the  Yorkshire 

Coast.    I^ndon.    Kecond  edit,     (Sponges  listed,  but  not  descrilwHl  on 

pp.  90, 91,  figured  on  PI,  i,  figs.  1-10. ) 
1871.    GeoloR-  of  Oxford  and  of  the  Valley  of  the  Thames,  Oxford. 
I87o.    Illustrations  of  the  Cicology  of  Yorkshire;  or  a  description  of  the 

(Strata  and  Organic  Remains.    London,  4to.    Third  edition,  editrd  by 

R,   Ethcridgc.     (16  species  listed;    13  figured;    no  descriptions:    all 

from  i:i)per  Chalk  of  Yorkshire,  pp,  234,  322;  PI.  I,) 
PicTET,  F,  J.    18.57,    Traiti?  de  Paliontologie,    Paris,  4to,  IV,  2nd  edition.    (Spongw. 

pp.  530-,T.i7.    In  vol.  of  platw,  PI.  xc,  figs.  3-25.) 
Plot,  R.     1705.    The  Natural  History  of  Oxfordshire,  being  an  c«ay  to»-ards  the 

Natural  History  of  England.    Second  edition,    Oxford  and  Lond<a, 

(Chapter  V,  Pis,  vi  and  viii,) 
Fo^A,  Phillippe.    1883n.    Einige  Bemerkungen  uber  das  Gitterskelet  der  fcHvilen 

Hexaclinellidcn.    Sitz,  kon,  biihm.  Gesell.  Wiss,,  Jahrgang  1882,  Frag. 

ISS3,  VortrSge,  pp.  378-390,  one  plate, 
lS83b,    Beitragc  zur  Kenntniss  der  Spongien  der  bOhmischen  Kreideforma- 

tion,    I  Abth.  Hcxactinellidie,  Abh.  d.  k6nig.  b«hm.  Gesell.  d,  Wiasen,. 

Frag,  (6)  XII,  (1885),  pp,  1-42,  Pla.  i-iu. 
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lSS4a.  Ueber  isolirle  Kieaelspongiennadeln  bub  der  bohmischeii  Kreide- 
formatjon,  I.  Sitz.  kdn.  b5hm.  Ges.  Vi'ias.,  Jahrgang  1883,  Pnig, 
Vortrfige,  pp.  371-384.  with  one  plate. 

18)M6.  Beitrage  lur  Kenntniss  der  Spoagien  der  bohmisehen  Krcidefcrma- 
tioa.  It  Abth.  Lithistidee.  Abh.  d.  nmtb.-naturwiss,  CI,  d.  konig. 
bdhm.  Gesell.  d.  Wisa.,  Prag,  (6)  XII,  (1885),  pp.  H2,  Pla.  i-ii. 

1884c.  Beitrage  lur  Kenntniss  der  Spongien  der  bohmischen  Kreideforma- 
tion.  Ill  Abth,  Tetractinellidie,  Monaetinellidie,  etc.  Abh.  d.  math.- 
naturwiss.  CI.  d,  kfinig.  b&hm.  GeseU.  d.  Wiss.  vom  Jahre  1885-1886, 
Prag,  (7)1,  (1886),  1  PL,  26  text  figures,  pp.  1-40. 

1885a.  Ueber  isolirte  Kieselspongienuadeln  aus  der  bohmischen  Kreide- 
formation.  II.  Sit*,  kon.  bi>hm.  Ges.  Wisa,,  Jahrgang  1884,  Prag, 
Vortrage,  pp.  1-14  with  one  pkte. 

18856.  Ueber  Sponipeniiadeln  des  BrOsauer  Homsteines.  Sitz.  kon.  bohm. 
Ges.  Wiss.,  Jahrgang  1884,  Prag,  Vortrftge,  pp.  243-254,  two  plates. 
(Ten  species  of  sponges  described,  nine  only  generically  identitted.) 

1886.  Ueber  iwei  neue  Spongien  aua  der  bohmischen  Kreideformation. 
Sitt.  kAn.  b6hm.  Ges.  Wiss.,  Jahrgang  1885,  Prag,  Vortr^,  pp.  587- 
592,  one  plate.  (Species  described:  Castaria  creiarea;  Verrucocalia 
laxtformia.) 

1890.  Ueber  einige  Spongien  aus  dem  Cuvieri-Pliner  von  Paderborn.  Zeit. 
d.  d.  geol.  Gesell.,  Berlin,  XLII,  pp.  217-232,  Pla.  vr-viii. 

1892.  Ueber  Spongien  aua  der  oberen  Kreide  Frankreichs  in  dem  k.  mineral- 
ogischen  Museum  in  Dresden.  Mlt  Vorwort  von  H.  B.  Geinitz. 
Mittheilungen  aua  dem  koeniglichen  mtneralogisch-geologischcn  und 
Praehistariachen  Museum  in  Dresden,  Casael,  Heft  II,  26  pages,  4 
platee.  (34  species  (11  new)  described  f rem  the  Senonian  of  Meaulnein 
the  department  of  Maine-et-Loire,  France.) 

1907.   SurQuelquea  GpongeaduSinoniendeNice.    Bull.  Soc.G^ol.  France, 

Paris,  (4)  VII,  pp.  163-173,  PI.  Iii.    (Eleven  species  described,  5  new: 

ScyUUia  taghetensis,   Kerrucufino  cazioti,  ChoneUa  andreeims,  Tkomno- 

tpongia  paudramea,  Paehyeornea  ererta.) 

FOMEL,  A.    *1872.    Pal^ontologie,  ou  description  des  animaux  fossites  de  ta  Province 

D'Oran.    Zoophytes,  5e  faacicule,  Spongiatrea. 
Price,  F.G.H.    1877.    On  the  Beda  between  the  Gault  and  Upper  Chalk  near  Folke- 
stone.   Q.  J.  G.  S.,  London,  XXXIII,  pp.  341-448.     (7  species  listed 
from  Chalk,  p.  442,  no  sponges  described.    Species:  Stauronema  carleri 
SoUas,  iS.  Idbala  Soltas,  Hyloipongia  ap.  Sollas;  I'enlriadilex,  BraehioUtet 
qtiadrangularit  Smith,  Ploeoscyphui  mirandrina  Leym.,  Deiidrospongia 
fenettralit.) 
PuOGAABB,  Ch.   *1852.   Geologic  der  Insel  Moen.   Eine  Untereuchung  liber  die  Um- 
waJiungen  der  Kreide  und  der  Gtacialbildung,  sowie  (Iber  die  quater- 
naren  Ablagerungen  und  die  erratiachen  Blocke  dieser  Insel.    Leipzig. 
PP.  10-13,  figa.  3-7. 
PuscH,  G.  G.    '1837,    Polens  Palaontologie,    Stuttgart.    (Pages  6, 7,  PI.  ii,  figs,  3-5,) 
QrE.vsTEDT,    FfliEintiCH   AuQCST.      1876-1878.      Petrefactenkunde   Deutsehlands. 
Leiptig,  Svo.     Abth.  1.    Die  Schw§mme,  612  pp.  Atlas,  28  plates. 
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Rauond,  L.    *1801.    VoVHKFSflu  Munt-Perduet  dAaBUpBrtieAdjacenWdea  Haulr* 

Pyr.?n6e3.  Paris.  (Pages  127-129,  345-346,  PI.  ii,  figs.  I,  2.) 
Ral'ff,  Hekuasn.  1893-1894,  Pakeospongiologie.  Erster  Tbeil  umd  Zmnnet 
Theil,  crstc  HAlfle,  FalieoDtographica,  Stuttgart.  (ContaioB  a  bibli<i- 
fcraphy  of  650  references  for  spoi^es  of  all  geological  perioda;  bM 
histurical  difleussioD  and  critieiem  of  literature  that  there  is  in  print, 
PP.46-U4;  morphologyof sponges, pp.  115-1S5;  ayitematicpMt deab 
only  with  Palieozoic  sponges;  classification  of  sponges,  p.  18S,  division 
into  two  classes,  ^ilicea  and  Calcarea,  used.) 
Reuss,  Augitht  Emamtel  vok.  1840.  Geognostische  Skiiien  aua  BOhmen.  Bd.  I. 
Die  Umgcbung  von  Teplitz  und  Bilin  in  Beiiehuog  ftuf  ibre  geofCDfls- 
tischen  Vcrhiillnisse,  Eia  Betrag  zur  Phyaiographie  dea  Bfihrntscbni 
Mittlegebirges,  pp.  xx,  298,  9  plates  (1  colored),  1  map  colored. 

1844.  Geognosti«che  S)ci»en  sub  Bcihmen.  Bd.  II.  Die  Kreidegebirge 
dee  n'estlichen  Bohmens,  ein  monographischer  Veraucb,  nebst  Bemerk- 
ungen  iiber  die  Braunkohlenlsger  jenseits  der  Elbe  und  eine  t'riier- 
sicht  der  fossilen  Fischreste  Bdhmens.    PP.  vi,  304,  3  plat«s. 

1845-1S46.    Die  Versteinerungen  der  bdhmischen  Kreideformation.  Stuti- 
gart.  4to.     148  pp.  |IV.)  51  plates.    (SpongM  described,  pp.  70-80.  < 
RoBUER,  Fghdinand.      1854a.     Die  Kreidebildungen  Westphalens.      Eine  geog- 
nostische  Monographie.    Verb.  d.  naturhist.  Ver.  preuss.  Rhein.  und 
Westph.  Bonn.  Jahi^ng  11,  pp.  29-39,  geological  map. 

1$54&.  Die  Kreidebildungen  Weatphalens.  Eine  gec^noetiacbe  M<Htn- 
graphie.  Zeit.  d.  d.  geol.  Gescll.,  Berlin,  VI,  pp.  99-236,  geol.  map  PI. 
I.  (Important  stratigraphic  contribution;  historical  sketch;  sponge 
faunas  listed,  pp.  134,  135,  200,  204;  subdivisions  of  Cretaceous  of 
Westphalia,  p.  2.15.    Same  paper  as  1854(i.) 

1870.  Gcologie  von  OExTschlesieD.  Eine  Erl&uterung  lu  der  im  Auftrage 
des  K5niglichcn  Preusaischen  Handelaministeriums  von  dem  Xexiofm 
bearbeitctcii  geologischcn  Karte  von  Oberschlesien  in  12  Sektionen. 
Breslau.  pp.  XJdv+587.    Atlas  with  50  plates.  8to. 

RoEMER,  Frigdrich  .Adolph.  1841.  Die  Versteinerungen  des  oorddeutscbtD 
Kreidegebirges.  -Hannover,  4to,  pp.  iv  +  l45,  16  plates.  (78  species 
described  and  figured,  pp.  2-11,  Pis.  i-iv.  Figures  poor,  descriptions 
incomplete,  I 
1864a.  Die  Spongitarien  dcs  norddeutschen  Kreidegebirges.  Palsonlo- 
graphica,  CaascI,  XIII,  (18G4-1866),  pp.  1-64.  (47  genera  including 
261  species  briefly  described;  208  figures  on  19  plates.  Complete  list 
of  species  described  with  occurrences;  partial  synonymy,  p.  61.) 
I864A.  Die  Quadratcn-Kreide  des  Sudmerberges  bei  Goslar.  Paleonto- 
gmphica,  Cawel,  XIII,  (1364-1866),  pp.  193-199,  PI.  xxxn,  figa.  1.  2. 
(8  species  listed  and  4  new  ones  described;  Cribmponffia  tcHpta. 
Siphoiiocalia  imbrifnla,  Amorphospongia  eonifera,  A.iUiqua.) 

RoHE,  C  B.    1829.    On  the  Anatomy  of  the  Venmculitei  of  Mantcll.    Mag.   Nat. 
Hi»t..  London,  II,  pp.  332-341,  figs.  93-101.    (Anatomical  d 
of  genus;  no  species  cited.) 
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SchlUteb,  Cleueks  August.  1S08.  Ueber  die  jUngsten  Schicht«n  der  unteren 
SeDon-Bildungen  und  deren  Verbreitung.  Sitz,  d.  niederrh.  Gesell. 
in  Bonn.  Jshrgsng  25,  (3)  V,  pp.  92,  93.  {Becktia  soekelandi  described; 
named  after  the  Weatphali&n  geologiBta  Becks  and  Soekeland.) 

1870.  t)ber  die  SpoDgitarien-B&nke  der  unt«ren  Mukronaten  und  obern 
Quadr&ten'Schichten  und  Uber  Lepidos-ponfpa  rugoia  insbeaondere. 
Sits.  d.  niederrh.  Gesell.  f.  Natur-u.  Hetlk.  in  Bonn.  (3)  Jahrgang  7, 
pp.  139-141. 

1S72.  Ueber  die  Spongitarien-Banke  der  oberen  Quadraten-  und  unteren 
Mukroaaten-schicbten  dea  MUnsterlandee.    38  pp.,  1  plate. 

1874.  Der  Emscher  Mergel.  Vorlfiufige  Notiz  Uber  ein  zwischen  Cuvieri 
Fl&ner  und  Quadraten-Kreide  lagemdes  mtlchtiges  Gebirgsglied.  Zeit. 
d.  d.  geol.  Geaell.,  Berlin,  XXVI,  pp.  775-782.  (Strati graphic  paper; 
Bponges  mentioned  incidentally.) 

1876a.  Cephalopaden  der  oberen  Kreide.  Falsantographica,  Casnel,  XXIV, 
Lieferungen,  1,  2,  3,  4,  pp.  1-144.  (Stratigraphic  discuBaion  in  Theil 
II,  pp.  i-vii,  88-134.) 

18766.  Verbreitung  der  Cephalopoden  in  der  oberen  Kreide  Norddeutsch- 
lands.  Zeit.  d.d.  geol.  Geaell,  Berlin,  XXVIII,  pp.  457-518.  (Strati- 
paphic  paper  giving  detailed  zonal  claHHification  of  Upper  Cretaceous 
on  basis  of  ammonites;  other  foseila  also  given;  sponges  on  pp.  506, 
608,  510.) 

1876e.  Verbreitung  der  Cephalopoden  in  der  oberen  Kreide  Norddeutsch- 
landa.  Verhand.  d.  naturhist.  Ver.  d.  preusa.  Rhein,  und  Westph., 
Bonn,  Jahrgang  33,  pp.  330-406.  (Practically  a  reprint  of  the  paper 
of  same  title,  see  above  18766.    Some  generic  revigion.) 

1877.  Ueber  daa  Vorkommen  der  Gattung  Cceloptychium  im  sUdlichen 
Europa.  Sitz.  d.  niederrh.  Gesell.  f.  Natur.-u.  Heflk,  in  Bonn,  in  Ver- 
handl.  d.  naturhist.  Ver.,  Jahrgang,  34  p.  191.  (Occurrence  of  speci- 
mens of  Caloptychium  deeiminum  noted.) 

1895.  Ueber  einige  Spongien  aus  der  Kreide  Weatphalena.  (Vorlaufige 
Notii.)  Zeit.  d.  d.  geol.  Geaell.,  Berlin,  XLVII,  pp.  194-210.  (Discus- 
sion of  synonymy  of  Scypkia  aaiM  Goldf.;  one  new  species  described' 
from  the  Emscher,  seven  new  species  from  the  Cceloptychium-Kreide.) 
ScHRAMUEN,  Anton.  1899.  Beitrag  zur  Kenntniss  der  obersenonen  TetractinclUden. 
Mtttheilungen  aus  dem  Roemer  Museum  Hildesbeim,  No.  10,  0  pp., 
3  plates. 

1901.  Neue  Kieselachw&mme  aus  der  oberen  Kreide  der  Umgebui^  von 
Hannover  und  von  Hildesheim.  Mittheilungen  aus  dem  Roemer 
Museum,  Hildesheim,  No.  14,  26  pp.,  5  plates. 

1902.  Neue  Hexactineliiden  aus  der  oberen  Kreide.  Mittheilungen  aus 
dem  Roemer  Museum,  Hildesheim,  No.  15,  26  pp.,  4  plates. 

i903a.    ZurSystematikderKieselspongien.  Mittheilungen  aus  dem  Roemer 

Museum,  Hildesheim,  No.  19.  21  pp. 
1903b.    Ueber  den  Horiiont  der  Theamphonia  nobilit  Roemer  sp.  Centralbl. 

f.  Min.  Geol.  u.  Pal.,  Stuttgart,  Jahrgang  1903,  pp.  19-23. 
1910-1912,    Die  Kieselspongien  der  oberen  Kreide  von  Nordwestdeutscb- 

land.  Palieontographica,  Cassel,  Supplementband  V,  386  pp.,  46  plates. 
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SrHROETKR,  JoHANN  S.  1774-1784.  Vollstandige  Einleitung  in  die  Kenntoin  und 
CieHchichte  tk-r  Steinc  und  VerBteinerungen,  4  TeiU.  Allenbuiit. 
4to. 

HcrpiN,  Hans.  1907.  Die  etratigraphischen  Beziehungen  der  oberaten  Krcidt^ 
srhichten  in  Sacbsen,  Schlcsiea  und  Bdhmen  Neues  Jahrb.  f.  Min.. 
Stuttgart,  beilage  Bd.  XXIV,  pp.  676-714.  (Stntignphic;  conrb- 
tion  table  for  Upper  Cretaceous  of  Saxony,  Bohemia,  and  Sllena  on 
p.  714;  no  epongee  mentioned  or  deacribedl  rqiletc  with  refercncm  to 
literature.) 
1912-1913.  Die  Luwcnbergcr  Kreide  und  ihre  Fauna.  PalKontoftraphira 
Stutt^rt,  SupplemcDt-Band  VI,  275  pagea,  Ifi  plates.  (Spongei  lirtcd. 
p.  75;  eleven  species  (three  new)  described,  pp.  250-266,  Fl.  xv,  fip. 

1,  3;  importont  correlation  tables,  sections,  map.) 

SiNEOw,  J,  1S72.  Ueber  Jura  und  Kreideverstetnerungm  im  GouTentcfunt 
Saratow.  Materialy  dia  Geologii  Roaii,  IV,  pp.  1-129.  (Sponge*,  i^. 
49-61,  Pla.  vii-xii;  14  species  described;  three  new  species,  Ic., 
Caloptychium  tuboQoricoideg,  Verdriculiltt  tpinotiu,  PUurmloma  muAi- 
lobatum.    (Paper  in  Russian.) 

SuiTH,  J.  TouLuiN.  1847.  On  the  Ventriculidie  of  the  Chalk;  including  the  descrip- 
tion of  peculiar  ctiaracters  of  Structure  observed  ia  their  TiasMf. 
Ann.  Mag.  Nat.  Hist.,  London,  XX,  pp.  73-97,  176-191,  Fb. 
VII,  viii.  (Excellent  historical  summary  of  all  references  to  Ventriculi- 
dfe;  disc usaion  of  generic  characteTistics;  no  species  deacribed.) 
1848.  On  the  Ventriculids  of  the  Chalk;  their  CUssification.  Ann.  Mag. 
Nat.  Hist.,  London,  (2)  I,  pp.  203-220,  279-295,  352-372,  Pis.  ni- 
XVI.  (35  specicH  and  two  varieties  described  and  illustrated;  do 
looolitics  given.) 

Smith,  William,  1816,  Strata  identified  by  Organized  Fossils,  containing  prints  on 
colored  paper  of  the  most  characteristic  specimens  in  each  stratum. 
London.  4to.  32  pp.,  19  plates,  table  of  formations.  (Four  spongM 
listed:  p.  7,  PI.  in,  fiRs  1,  2  ("Bint  alcyonite");  "Alcj-onite,"  p.  12. 
PI,  VI,  fig.  17;  ■'Alcj'onitc(funnelform),"p.l2,Pl.v,^.l;  "Alcyonite 
(doliform),"  p.  12.  PI.  v,  fig.  2.) 

SoLLAS,  \V.  JoHNHON.  1873.  On  the  Venlriculidfe  of  the  Cambridge  Upper  Green- 
sand.  Q.  J.  G  8,,  London,  XXIX,  pp.  63-70,  6  figs.  (Four  speeies  of 
Ventrieiilileii  discussed,  none  new.) 

187flo.  On  the  Foraminifera  and  Sponges  of  the  Cambridge  Upper  Green- 
sand.  Proceedings  Cambridge  Philos,  Soc.,  II,  (1864-1876),  pp.  299- 
300  (Coprolites  of  Greensand  shown  to  be  often  of  sponge  origin). 

18T6b.  On  Eubrochia  clausus,  a  \'Llreo-hexactinellid  Sponge  from  the 
Cambridge  "Coprolite"  bed.     Geol.    Mag.,    London,  New  Ser.,  Dee. 

2,  111,  pp.  398-403,  PI.  XIV.    (Microscopic  characteristica  discuned.i 
1877a.     On  Stauronema,  a  new  Genus  of  Fossil  Hexactdnellid  Sponges, 

with  a  Description  of  its  two  species,  S.  carUri  and  S.  tobate.     Ann. 
Mag.  Nat.  Hist.,  London,  (4)  XIX,  pp.  1-25,  Pis.  I-V. 
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18776.  On  the  Structure  and  AflSnities  of  the  GeDus  Siphonia.  Q.  J.  G.  S., 
London,  XXXIII,  pp.  790-835,  PIb.  xxv,  xxvi.  (Very  good  biblio- 
graphic Dotee  for  Siphonia ;  liat  of  87  epecies  rightly  or  wrongly  assigned 
to  Sipkonia,  pp.  825-833  and  their  revision;  valuable  contribution.) 

ISSOa.  On  Sponge-«piculefl  from  the  Chalk  of  Trimmingham,  Norfolk. 
Report  Brit.  Aaeoc.  Advan.  Science  held  at  Swansea.  London,  pp. 


188D6.    On  the  Flint  Nodules  of  the  Trimmingham  Chalk.    Ann.  Mag. 

Nat.  Hist.,  London,  (5)  VI,  pp.  384-395, 437-461,  Pin.  xix,  xx. 
18S5.   On  an  HexactinelUd  Sponge  from  the  Gault,  and  a  LithiBtid  from  the 

Lias  of  England.    Sclent.  Proc.  Roy.  Dublin  Soc,  New  Ser.,  IV,  pp. 

443-446,  PI.  XXI. 

Stoklasa,  J.  *1SS0.  Chemische  Untersucbungen  Uber  einige  Foeeilien  aua  der 
bChmischen  Kreideformation.  Die  landwirtschaftlichen  Verauchs- 
stationen,  Berlin,  XXV,  pp.  295-206. 

Stollbt,  E.  *1892.  Die  Kreide  Scttleswig-Holeteins.  Mittheitungcn  aue  dem 
Minerolo^chen  Institute  der  Universitat  Kiel.  Kiel  und  Leipsig. 
I,  Heft  4,  pp.  270-271. 

Stbombeck,  a.  vok.  1853.  Ueber  den  Gault  im  eubhercyniscben  Quadergebirge. 
Zeit.  d.  d.  geol.  Gesell.,  Berlin,  V,  pp.  501-515.  (Mainly  stratif^apbic; 
no  sponges  listed.) 

1S57.  Gliederung  des  FUnerH  im  nordwestlichen  Deutsehland  nachst  deni 
Haree.    Neues  Jahr.  t.  Min.,  Stuttgart,  Jahrgang  1857,  pp.  785-789. 

1859.  Beitrag  zur  KenntnisB  dee  Planere  liber  der  West phiLlisc hen  Stein- 
kohlen-formation.  Zeit.  d.  d.  geol.  Gesell,  Berlin,  XI,  pp.  27-77 
(Stratigraphic;  important  for  zonal  subdivisions  of  Cretaceous  in 
Northwest  Germany;  comparison  of  Planer  in  Harz  and  on  the  Ruhr, 
p.  70;  list  of  fossils  of  Planer  exclusive  of  sponges,  p.  71.) 

1863.  Ueber  die  Kreide  am  Zeitberg  bei  LUneburg.  Zeit.  d.d.  geol.  Geaell., 
Berlin,  XV,  pp.  97-187,  geol.  map  PL  iv.  (Stratigraphic  and  palK- 
ontologic;  comparative  table  of  subdivisions  of  Upper  Cretaceous  by 
A.  Roemer,  Geinits  and  Strombeck,  p.  186;  no  sponges  listed  or 
described.) 

Tate,  Ralph.  1865.  On  the  Correlation  of  the  Cretaceous  Formations  of  the  North- 
east of  Ireland.  Q,  J.  G.  S.,  London,  XXI,  pp.  15-44,  Pis.  in,  iv,  v. 
(18  species  listed,  pp.  31, 32;  four  new  species  described,  pp.  42-44,  i.e., 
EAeridgia  imrdtifu,  Cala»cypkia  tulcata,  C.  furcalmn,  C.  belfattierue; 
PI.  V,  figs.  4-7.) 

TAT1.0R,  Richard.  1823.  GeologicsJ  Section  of  Hunstanton  Cliff,  Norfolk.  The 
Philosophical  Magazine  and  Journal,  London,  LXI,  pp.  81-83,  PI.  in. 

ToDLA,  F.  1883.  Geologische  Untereucbungen  im  westUchen  Theile  des  Balkan  und 
in  den  angrenienden  Gebieten  (X).  Shz.  6.  math.-naturw.  CI.  d. 
kais.  Akad.  d.  Wise.  Wien.,  LXXXVIII.  Abth.  1,  pp.  1279-1348. 
(Sponges,  pp.  1819-1324, 1329.  PI.  v,  fig.  10,  Pis.  vii-ix.) 
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Trautschold,  H,  1S77.  Ueber  KreidefoBailien  Russlanda.  Bull.  d.  U  Soe.  Imp.  do 
Nat  de  Moscou,  LH,  No.  1,  pp.  332-348.  (4  aponBM  deuribcd  and 
figured,  2  new:  Cupu'Upongia  IriUiba  Tnutaclxdd  (p.  330,  F1.  vi. 
fig.  3),  Porotpon^  auricuZoJo  Tnutflchold  (p.  341,  Fl.  vl,  fig.  4i, 
Placuntarutn  jasykovii  Fiacher  sp.  (p.  343,  PI.  vi,  figs.  7a,  b),  Ptgoldfum 
Fischer  sp.  (p.  344,  PI.  vi,  figs.  6<i-d.) 
1878.  Ucbcr  Cameroapormia  auerbachi  Eichwald.  Zett.  d.  d.  geol.  GewU.. 
Berlin,  XXX,  Heft  2,  pp.  225-228,  PI.  nt,  figs.  1^. 

Ubaqhs,  C.  *1879,  Description  gfelogique  et  paUantologiqiw  du  lol  du  limbourg 
av«c  Catalogue  general  des  foeeilefl  du  temin  CrttM^  etc.  Rtire- 
monde.    PP.  65-66,  118, 129,  141,  230-231. 

VcRNEUiL,  M.  DE.  1837.  M6inoire  gtelopque  but  la  Criia6e.  M£m.  Soc.  Geo),  dr 
France.    Parts,  III,  part  1,  p.  21, 

Walch,  Jean  Esnest  Emanoel.  1762-1764.  Daa  Steinreicb,  aystemisch  entworfm. 
2  vols,  in  one.  Halle. 
1775.  Recueil  de  Afonumen  des  Catastrophes  que  le  Globe  de  la  Terre  a 
£ssui^  contenant  des  Petrifactions  dessiD^es,  gravies  et  ealuininto 
d'aprte  les  originaux,  commence  par  Feu  Mr.  George  Wolfgang  Kuan 
et  continui  par  sea  beritiera  avec  I'hiatoire  naturelie  de  cea  corp*  pv 
Mr.  Jean  Emanuel  Walch,  tome  II,  section  II.  Nuretnbeig,  4to. 
(13  species  of  "Fongitea"  described,  though  not  in  binomial  systan. 
pp.  20-26;  figured  on  Pis.  A,  Al,  A2,  A3,  description  of  |datee  pp.  46-50. 

Waujch,  G.  ISSla.  On  the  Origin  and  Formation  of  the  Flints  of  the  Upper  ot 
White  Chalk;  with  observations  upon  Prof.  SoUas's  P^ier  in  "Tbr 
Annalsand  Magaiine  of  Natural  History  "for  December  18S0.  Ann. 
Mag.  Nat.  Hist.,  London,  (5)  VII,  pp.  162-204. 
1881b.  On  Siliceous  Sponge-growth  in  the  Cretaceous  Ocean.  Ann.  Ma^. 
Nat.  Hist.,  London.  (5)  VII,  pp.  261-263. 

Waltheh,   Jouann'es.     1912.     Lchrbuch  der  Geologic  Deutechlands.     Leipiif. 

Webster,  Thomas.  1814.  On  some  new  Varieties  of  Fossil  Alcyonia.  Trans.  Geo!. 
8oc.,  London,  (1)  II,  pp.  377-387.  (Three  or  four  apeciea  are  desmbtd. 
but  not  named;  one  is  called  "tulip  Alcyonium,"  p.  386.) 

Weqner,  Richard  Nikolaus.  1913.  Tcrtiaer  und  umgelagerte  Kreide  bei  Oppdn 
(OberschlesieD).  PatsonUigraphica,  Stuttgart,  LX,  pp.  175-274  (Sec- 
tion II,  Kreideversteinerungen  auf  Hckundarer  Lagerstitte,  pp.  181-201: 
list  of  Cretaceous  fauna,  p.  202,  three  sponges;  atratigraphy,  pp.  203- 
208.) 

Weon'er,  Theoi>OR.     1905.     Die  Granulatcnkreide  dea  weallichen  MUoaterlandn.  

Zeit.  d.  d.  geol.  Gesell.,  Beriin,  LVII,  pp.  112-232,  Pis.  vii-x.  text  fig_^ 
(Stratigraphic  pp.  112-146,  palsontulogic  pp.  147-232.    Zonal  c\ai^~  ^ 
fication  and  correlation  table  for  Granulal«nkreide,  p.  146;  faunal  hR^i^aH 
of  128speciea,  p.  225e'3e9.;  no  sponges.) 

WCLTNER,  W.  *1882.  Beitrage  zur  Kcnntnisa  der  Spongien,  Inmiiniml  PimTrlr  i 
tion.    Freiburg  i/Br.,  pp.  6-10,  PI.  i,  figs.  1-3. 

WoECKF.NSR,  H.     1879.     Ueber  das  Vorkommen  von   Spongien   im   Hilsaandatn*^^ 
Zeit.  d.  deut.  geol.  Gesell,,  Berlin,  XXXI,  pp.  663-664. 
ofspicules  noted;  no  species  described.) 
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V01.LEHANN,  A.  1901.  Die  Fauna  dea  Senona  von  Biewende  bei  WolfenbOttel. 
Jahrbuch  der  kdniglich-preuMischen  geologischen  Landesanstalt  und 
Bergakademie  lu  Berlin  filr  das  Jahr  1000,  XXI.  Abhandlungen  von 
ausaerhalb  der  k.  g.  Landes&nstalt  steheDden  Personen,  pp.  1-30. 
(Sponges  pp.  3-10,  21  species  listed,  no  new  ones.) 

1002a.  Die  Fauna  der  LUnebui^^er  Kreide.  Abh.  d.  konig.-pTeuss.  geol. 
Landesanat.,  Berlin,  neue  Folge,  Heft  37,  129  pp.,  atlas  with  7  plates. 
{ISapecies +2varietiesdeecribed;  nonewspeciea.) 

1002b.  DaeSenon  von  Biewende.  12.  JahresberichtdesVereinafUr  Natur- 
wissenschaft  lu  Braunschweig  fflr  die  Vereinsjahre  1890/1900  und  1900/ 
1001,  Braunschweig,  pp.  56-59.  (Contains  liet  of  70  species  of  fossils 
from  Gr.  und  Kl.  Biewende,  including  19  sponges.) 

1002c.  AufschlQaee  und  Versteinerungen  im  Turon  des  Kreises  Braun- 
schweig und  Wolfenbtlttel  einschliesalich  des  Oderwaldea.  12.  Jahres- 
bericht  des  Vereins  fUr  Naturwiseenschaft  zu  Braunschweig  fUr  die 
Vereinsjafare  1890/1000  und  lOOO/lOOl,  Braunschweig,  pp.  87-94. 
■'ooDWARD,  Samuel.  1833.  An  Outline  of  the  Geology  of  Norfolk.  Norwich.  8vo. 
54  pp.,  6  ptatee.  (11  species  of  sponges  listed  on  pp.  46,  50,  53,  54;  PI. 
IV,  figs.  0,  19,  20,  21.    No  new  species  described;  geol.  map  and  cross- 


Vkioht,  Joseph.  *1S73.  A  List  of  the  Cretaceous  Microioa  of  the  North  of  Ireland. 
Report  Belfast  Nat.  Hist.  Field  Club  for  1873-1874.  Belfast.  New 
Series,  I,  pp.  73-^,  88«1,  96-09;  Pla.  11,  in. 

Zab.Ilea,  BftETisLAV.  1012a.  KJKdov^  dlvar  v  zApadnim  Povltavi.  PAsmo  1. 
(Kreideformation  im  westlichen  Moldaugebiet.  Zone  I.)  Sitt.  kftn. 
bohm.  Gee.  Wiss.  Jahrgang  1911,  Prag,  paper  No.  XXIII,  80  pages. 
(Stratigraphic ;  detailed  cross-sections;  pAemo,  or  zone,  I  and  II  of 
ZahAlka  equal  the  lowest  Quader  of  Reuss;  bibliography,  37  references.) 

19126.  KftdovJ  dlvar  v  idpadnim  Povltavi,  PAsmo  II.  Lot.  eU.,  87 
pages.    (Sponges  listed,  p.  82.) 

1913.  KHdovy  iltvar  v  zdpadnim  Povltavi.  PSamo  III,  IV,  and  V. 
Kreideformation  im  weatUchen  Moldaugebeit.  Zone  III,  IV,  and  V. 
Sitz.  k5n.  bdhni.  Ges.  Wiss.,  Jahrgang  1012,  Prag,  pp.  1-78.  (Strati- 
graphic;  sponges  listed,  pp.  44,  60;  bibliography  completed,  total  of 
85  references.) 

ihA[.ea,  CENiK.  1885.  PNsp£vek  ku  geolc^ck^  pomi^r&m  6csk^o  StfedohoH, 
Sitz.  k6n.  btom.  Ges.  Wise.,  Jahrgang  1884,  Prague,  Vortrage  pp.  97- 
100.    (CntiTotpongia  heteromorpha  Reuss  mentioned,  p.  90.) 

1886a.  Geologic  v^ny  Rohateck^  u  Koudnice  n.  L.  Sitz.  k5n.  bOhm.  Ges. 
Wiss.,  Jahr^ng  1885,  Prague,  pp.  353-386.  (Sponges  mentioned  on 
pp.  356,  359-367,  369-371,  374,  376-378;  seventeen  species  listed, 
pp.  381,  382.) 

18866.  Ueber  /eorapAinta  lezla  Roemer  ap.  und  Scylalia  pertuta  Reuaa  ap. 
aus  der  Umgebung  von  Raudnitz  a.  E.  in  B&hmen.  Sitz.  d.  Math.- 
naturw.  CI.  d.  Kaiaer.  Akad.  d.  Wiaa.,  Wien,  XCII,  Abt.  1,  Jahrgang 
1885,  Hefte  I  bis  V,  pp.  647-652,  Pis.  i,  ii. 
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1887a.     Verrucoeatui  veetentit  Hinde.     Novi  Spongie  pro  iakf  fitnr 

IcHdov^ lolokf.  Roudnice.   SiU.kOii.bAbin.Gei.WiM.,Jabrsu«l88S, 

Prague,  pp.  658-659,  one  plate. 
18876.    Beitr&g  lur  KenntDua  der  Pbynutdlen  der  bShmiadwo  Kicidt- 

formation.    Bull.  Acad.  Imp.  Bci.  St.  Pittn.,  XXXI,  No.  4,  pp.  Mi- 

473,  oDe  plate.     (PhymoUlia  intumueent  (Roenter)  deacribed  fran 

Raudniti,  P.  tuberota  (Roemer)  from  Lovoaio.) 
1888.     Thtconphonia  craniala,  nova  ip.  i.  taUho  iltTani  kfidovAo. 

ZvlA£tiu  oetik  i  Vfatarka  kHUovakg  ieaki  Bpofeincvti  naiik.    Loe.  dl.. 

Jahrgang  1887,  Prague,  pp.  56&-561,  PI.  I 
Zedscbnek,  LuDWia.   1850.    Ueber  die  Entwicklung  deroberenOUederdcrKrad^ 

farmatiiin  nOrdlich  von  Krakau.     Jahr.  d.  k.  k.  geol.  R«ieliaaii*talt. 

Wien,  Jahrgang  1, 1850,  pp.  242-265.    (6  species  liated;  no  new  odm.j 
ZitteLiKabi.  Alfred  VON.  lS76a.  Ueber  Cccloptychium.  Eiu  Bdtrag  lur  KenntuM 

der  Organisatioa  foesiler  Sponpen.    Abh.  d.  matb-Phya.  CI.  d.  k6nig- 

bayer.  Akad.  d,  Wias.,  MUnchen,  XII,  Abt.  3,  pp.  3-80,  Pla.  i-vii. 
1876b.     Untenucbungen  foeailer  Hexactinelliden.     Hittbeiliing  an  Pnl. 

H.  B.  Geiniti.    Neues  Jahrb.  f.  Min.,  Stuttgart,  Jahtsang  187S,  pp. 


1876-1880.    Handbuch  der  Palaiontolo^e.    I  Band,  PalooMolOKie,  Abtb.  I 

MQncben  und  Leipiig,  8vo. 
1877a.    UDtersuchung  der  Spongien.    Mittheilung  an  Prof.  H.  B.  Gontei. 

Neuea  Jahrb.  f .  Min.,  Stuttgart,  Jahrgang  1877,  pp.  77-78.    (Notes  «n 

various  speciee  and  their  generic  poeitiona;  no  new  Bpeciei.) 
18776.    Beitr&ge  tur  Syatematik  der  foaailen  Spon^en.    Neues  Jahrb.  f. 

Min.,  Stuttgart,  Jahrgang  1877,  pp.  337-378,  Pis.  ii-v. 
1877c.    Ueber  Gveitardia  (Cribrofpon^a)  itopUura  Reuas  (ScypAta  iWmb 

pora  KeuBB)  und  (iber  Caloplychium.    Briefliche  Mittheilungen,  Neuea 

Jahrb.,  Stuttgart,  pp.  77-78. 
1878(1.      Zur   Stammes-Geschichte   der   Spongien.      Festschrift   fOr   Karl 

TheoduT  vOQ  Siebold,  MUnchen,  20  pp.     (Claaeification  given;   no 

species.) 
I87Sti.    StudienUberfossile  Spongien.    Erste  Abtbeilung.    I  HexactinelUd*. 

Abh.  d.  math.-ph}-8.  CI.  d.  kdnig.-bayer,  Akad.  d.  Wis*.,  MOncbni, 

XIII,  Abth.  1,  (1880).  pp.  1-63- 
1878c.    Studien  (iber  fossilc  Spongien.    Zweite  Abtbeilung:    Lithistidv.. 

Abh.  d.  math.-phys.  CI.  d.  k6nig.-bayer.  Akad.  d.  Wias.,  MOnchtn- 

XIII,  Abth.  2.  (1880),  pp.  67-154,  Pis.  i-X. 
tS7Sif.     Beilrage  zur  Systematik  der  foesilen  Spongien.     Zweiter  TbeiflB 

Neuca  Jahrb.  f.  Min.,  Stuttgart,  Jahrgang  1878,  pp.  561-418,  P^^ 

1878e,      Stammes-Geschichte   der   Spongien.      Notice   of   "Jubilfium   tc -_ 

Siebold."  Neues  Jahrb.  f.  Min.,  Stuttgart,  Jahrgang  1878,  j^.  88SiS 
887. 

1879a.  Studien  liber  foesile  Spongien.  Dritte  Abtheilungen:  Monactin^^p 
lidK,  Tetractinellidffi  und  CalcispongiK.  Abh.  d.  math.-phys.  O.  ^ 
k6nig.-bayer.  Akad.  d.  Wiss.,  MUnchen,  XIII,  Abth.  2,  (1880),  f-r-p 
3-48,  Pis.  XI,  XII, 
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18796.  Beitr&ge  lur  Systematik  der  fossilen  SpongieD.  Dritter  Tbeil. 
MonactinellicUe.  Neues  Jabrb.  t.  Mia.,  Stuttgart,  Jahrgang  1879, 
pp.  1-40,  PIb.  1,  II. 

1879c.  Zusati  eu  dem  Aufaatz  von  H.  W[>eckeDer:  Ueber  das  Vorkommen 
voD  SpongieQ  im  Hilsaandatein.  Zeit.  d.  dent.  geol.  Gesell.,  Berlin, 
XXXI,  pp.  665-667.  (Generic  identificatioojs  given  for  some  of  spicules 
noted  by  Woeckener  (1S79)  in  Hilssandstein.) 

1882.  Noticen  Qber  foesile  Spongien.  Neues  Jabrb.  t.  Min.,  Stuttgart, 
Jahrgang  1882,  II,  pp.  203-204,  (Short  notice  on  Hinde's  contribution 
on  VerticillUea  d'orbignyi;  possibility  of  the  determination  of  the 
PharetronenasCHlcispODgix;  no  new  species.) 

1913.  Text-Book  of  Paleontology.  Edited  by  Charles  R.  Eastman.  Lon- 
don.   {Sponges  on  pp.  46-74.) 

1915.  Grundillge  der  PaUeontologie.  Edited  and  revised  by  Broili.  Stutt- 
gart. (Siliceous  sponges  on  pp.  58-78.  The  discussion  of  the  sponges  is 
revised  and  differs  considerably  from  that  in  the  Eastman  edition; 
many  new  snd  greatly  improved  illustrations  are  included.) 
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Plate  I 
Types  of  Spicule  in  the  Silieiflpongue 
Fig.     1.  Oxytriod  (X50).     (After  Rauff,  'PftlwOBpongioloBie,'  Fig.  Sb.) 
Fig.    2.  Tripod  (X40}.     (After  Rauff,  'Polsoapongiologie,'  Fig.  Sk.) 
Fig.    3.  Caltrop  from  PropachastreOa  prinuma  (von  Zittel)  (Xlfl).     (Afin 

Schmmmen,  'Kieselspongicn,'  Teict  Plate  i,  fig.  4.)    a.    Oxyealtrope.    b.    Calln^ 

with  globular  arms. 

Fig.    4.  Criccaltrop  (X80).    (After  Rauff,  ' PaheotpoDgiologie,'  Pig.  6b.) 
Fig.    5.  Protritene  from   Tetitlopsit  hngitridmu  Schraaimeii  (X16).     (After 

Schrammen,  'Kieselpongien,'  Text  Plate  i,  fig.  7a.] 

Fig.    6.  Orthotriiene  from  Theneopn*  steinmanni  (von  Zitt«l)  (X16).     (Aflvr 

Schrammen, '  Kicselpongien,'  Text  Plate  i,  fig.  5a.) 

Fig.    7.  Anatrixne  from  TheneopsU  steinmanni  (von  Zittel)  (X16).     (After 

Schrammen,  'Kieselapongien,'  Text  Plat«  i,  fig.  5b.) 

Fig.     8.  Dicholriipnc  from  epiderm  of  PkymaUUa  hulbota  (von  Zittel)  (X30  . 

(After  Schrammen,  '  Kicselapongien,'  Text  Plate  iv,  fig.  8o.) 

Fig.     g.  Didichotriienc  (X25).     (After  Rauff,  ' PalffioBpongiologie,'  Fir.  7i.i 
Fig.  10.  Trichotriffine  (XlOO).    (After  Rauff,  'Palseospongiologie,'  Fig.  Tr., 
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Plate  II 
Types  of  Spicules  in  tbe  SiliciBpongia 
Fig.  1.    Phyllotriipne from  RAfVodinia nmoaa  (Roemer)  (X30).    (Af t«r  Schraio* 

men,  'Kiesetapon^ii^n,'  Text  Plate  v,  fig.  3c.) 

Fig.  2.    Symphyllotrifcne  (X^h).    (Aft«r  RaulT,  'PalieoapoDgiologie,'  Fig.  8b..' 
Fig.  3.    Pinal(id(X100).    (After  RaulT, 'PaheoapODgiotogie,' Pig.  9b.) 
Fig.  4.    Amphitritcne  (X800).    (After  Rauff,  'PalieoBpoiigiologie,' Fik.  lOk.) 
Fig.  5.     CantlctnberlXlOOO).    (After  Rauff, 'PalaHMpODfiolngie,' Fig.  13.) 
Fig.  6.     Tetraelonc  from  Jerta  guensledti  von  Zittel  ( X30).    (After  SchnmiDtt. 

'Kiesclflpongien,'  Text  Plate  iv,  fi|;.  2a.) 

Fig.  7.    Dichotrider  (XG.*)).    (After  Rauff.  ' Palteospongiologie,'  Fig.  19.) 
Fig.  H.     Ennomoelcme  (X120).    (After  HaufT,  'Palsoepongiulogie,'  Fig.  20.) 
Fig.  9.     DiJymoclone  (X120).    (After  Rauff,  ' PaUeotipongioloKic,'  Fig.  22.1 
Fijt.  10.  Dicranoclime  from  Pachinioncylindricum 8chi&mmea(X30).      (Atlrt 
'  Kicsclapongicn,"  Text  Plate  in,  fig.  4a.) 


BfnxtTiN  A   M.  N.  ! 


Vol.  XLI,  Plati  II 


BtdUHn  American  Ma» 


Pl^TB  III 

Types  of  Spicules  in  the  Silicispon;^ 

Fig.    1.  Rhabdoclone  (X75).    (After  Rauff,  'Palsospongiologie,'  Fig.  23.) 

Fig.  2.  Megactone  from  HOerottinvi  obli^va  (Benett)  (Xl6).  (After  Scbram- 
men, '  Kiesebpoogien,'  Text  Plate  ii,  fig.  4a.) 

Fig.  3,  Rhiioclone  from  Verrucuiina  macrommaia  (Roeiner)  (X20).  (After 
SchrammeD,  'Kieselapongien,'  Text  Plate  Viii,  fig.  6.) 

Fig.  4.  Megarhizoclane  from  Chalaropeffnia  cer^yriformia  SchrammeD  (X16). 
(After  Schrammen,  'KieselspoDgien,'  Text  Plate  viii,  fig.  8.) 

Fig.  5.  Megarbuoclonid  from  Phaianffium  scylaliforme  Schranunen  (X30). 
(After  Schrammen, '  Kiesetspongien,'  Text  Plate  in,  fig.  2b.) 

Fig.  6.  SptuBroclone  from  Pachytrachebis  exapectalut  Schrammen  (X50). 
(After  Schrammen,  '  Kiesekpoogien,'  Text  Plate  viii,  fig  If  ) 

Fig,  7.  Heloclone  from  Pachyeothon  giganleum  (Roemer)  (X16).  (After 
Schrammen,  ' Kicselspongieu,'  Text  Plate  viii,  fig.  3a.) 

Fig,  8.  Hcxactinc  (dictyonal  hexactines)  from  Slereoehlamia  pilosa  Schrammen 
(X45).    (.\fter  Schrammen,  '  Kieselspongien,'  Text  Plate  tx,  fig.  9.) 

Fig.     9.  Oxyhexactine  (XlOO).     (After   Rauff,  'PalffiOBpongiologie,'  Fig.  28a,) 

Fig.  10.  Strongylhexactine  (XlOO).  (After  Rauff,  ' Palaospongiologie,'  Fig. 
28c.) 

Fig,  U,  Tylhexactine  (XlOO),  with  sixth  arm  nearly  aborted,  approaching 
Tylpentactine.    (After  Rauff,  'Palffioapongiologie,'  Fig,  28  1,) 

Fig,  12,  Discohexaetine  (X300),      (After  RauEf, 'Palsospongiologie,' Fig,  29a.) 

Fig.  13,  Pinulc  (Pinulhexactine)  (XlOO).  (After  Rauff,  ' Polteospongiolc^ie,' 
Fig.  31b.) 
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Plate  IV 
Types  of  Spicules  in  the  Stlicispongite 
Fig.  I.    TylhexaaUr  (X300).    (After  Rauff,  'PatteoapoDgiologie,'  Fig.  29c.) 
Fig,  2.     Graphihexaster  (X300).     (After  RauS,  'PalffiOBpongiologie,'  Fig.  29f.) 
Fig.  3.    Discohexaater  (X450).    (After  Raiiff,  'Palsospongiologie,'  Fig.  30.) 
Fig.  4.    Floricom  (X300).    (After  Rauff,  'Palsospongiologie,'  Fig.29g.) 
Fig.  5.    Plumicom  (X300).    (After  Rauff,  'Pabeospoi^logie,'  Fig.  28x.) 
Fig.  6.     Lychnisks  from  Toulminia   woUemanni  Scbranimen  (X45).     (After 

Schrsninien,  'Kieselspongien,'  Text  Plate  xv,  fig.  6.) 

Fig. 7.    Pentaptine(Xl).    (Aft«r  Rauff, 'Pateoapoi^ologie,' Fig. 28in.) 

Fig.  8.     Pinule  (Pinulpentactine  (X300).     (After  Rauff.  'Paleospongiologie,' 

Fig-  31a.} 

Fig.  9.    Tetractinc  (Stauractine)  (XlOO).    (After  Rauff,  'Palffiospongiol<^e.* 

Fig.  2fl  1.) 

Pig,  10.  Amphidisc(XlO).    (After  Rauff, 'Pal«OBpongiologie,' Fig.  32.) 
Fig.ll.  AmphiBBter(X250).    (After  Rauff, 'Pala?i>8pongiologie,' Fig.  29i.) 
Fig.l2.  Uncin(X300).    (After  Rauff, 'Palicospongiologio,' Fig.31h.) 
Fig.  13.  Scopula  (X-150).    (After  Rauff,  'PalKospongiologie,'  Fig.  3Id.) 
Fig.  14.  Clavula(X450).    (After Rauff, 'Palicospongiolt^e,' Pig.3lf..l 
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Plate  V 
Types  of  Spicules  in 
Fig.    1.  Amphiox    from   Ophiraphidties  infundibul^ormit  ScbnutUMO  (X16>. 

(After  Schrammen,  'KieeeUpongien,'  Text  Plate  vii,  fig.  5c.) 

Fig.    2.  Amphitom  (XlOO).    (After  tUuff. ' Palteoepongiologie,'  Fig.  34f.) 

Fig.    3.  Dor(X300).    (After  Rauff, 'PalKoapongiologie,' Fig.  34g.) 

Pig.    4.  AmphistroQgyle  from  Altoiorapkium  tptmiporum  Schnunmen   (Xt6'. 

(After  Schrammen,  '  Kieselspongien,'  Text  Plate  vii,  fig,  4d.) 

Fig.    5,  Style  from  CephahraphidiUt  miUeporalitt  Schrammen  (X16).     (After 

Schrammen,  '  Kieselspongien,'  Text  Plate  vii,  fig.  3b.} 

Fig,    6,  Tylostyle  from  AUoiomphium  gpongiotum  Schrunmen  (XU).    (After 

Schnunmen, '  KieaelxpongieQ,'  Text  Plate  vii,  fig.  4b,) 

Fig.    7.  Amphityle    from    Atloioraphium    aportffiotum     Schrammen     (Xlftj. 

(After  SchrammeD,  'Kieselspongien,'  Text  Plate  vii,  fig,  4c,) 

Fig.    8,  Ophirhabd  from  Megahraphium  avriforme  Schrammen  (X16).    (After 

Schrammen, '  Kieselspongien,'  Text  Plate  vn,  fig.  7a.) 

Fig.    9.  Cricamphityle  (X80).     (After  RaufF,  'Pakeoapong^ogie,'  Fig.  36b.) 
Fig.  10.  Spirule  {X300).    (After  Rauff,  ' Palwospongiologie,'  Fig.  35m.) 
Fig.  U,  Sigmaspire(X290).    (After  RaufT, 'Palsospongiologie,' Fig.  3Sd.) 
Fig.  12.  Diancistra  (XlSO).    (After  Rautf,  ' PalKoepongiologie,'  Fig,  35f.) 
Fig.  13.  Anisochela  (X360).    (After  Rauff, 'Palasospongiologie,' Fig,  35c.) 
Fig.  14.  iHochcla  (XlOO).     (After  Rauff,  ' Paliospongiologie,'  Fig.  35d.) 
Fig.  15.  Diaspid(Xl350).    (After  Rauff,  '  Palffiospongiologie,' Fig.  35e.) 
Fig.  IG.  Sanidastcr(XlOO).    (After  Rauff,  'PalaK^pongiologie,'  Fig.  35  o.) 
Fig.  17.  gpirasler  (X500),    (After  Rauff,  ' Palffiospongiologie,'  Fig.  36a.) 
Fig.  18.  Discorhabd  (X2S0),    (.\fter Rauff, 'Paheospongiologie,' Fig.35h.; 
Fig.  19,  Spha'r(X430).    (After  Rauff, 'Palieoepongiologie,' Fig.3Cb.) 
Pig.  20.  Euastcr  (Oxyaaterl  (XlOO).     (After  Rauff,  'Palwoepongiologie,'  Fig. 

36c.^ 

Fig.  2t.  Spha^raster  (X300),  (After  Rauff,  ' PalH»ospongiologie,'  Fig.  36f.) 
Fig.  22.  pjcnasler  (X600).  (After  Rauff,  ■  Palteospongiologie,'  Fig.  36g.) 
Fig.  23,  Slerra-iler  (X290).  (After  Rauff,  * Palsoapongiologie,'  Pig.  3ffli.) 
Fig.  24.  Rhax(X200).    (After  Rauff,  '  Palsospongiologie,' Fig.  36i.) 
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Pi^TB  vr 

Representstive  Associations  of  Skeletal  Spiculw  in  tbe 
(After  Schr&mmen) 
Order  Tetraxonia>  Scbulie 

Fanuly  TetillitUc  Soll^ 
Fig.  1.     TetiUopsit    longitridcru  Schrammen.     {a)  Protrinne.     (6)  Amidiios. 
(X16)   (Schrammeo,   '  Kieselspongieu,'  Text  Plate  i,  fig.  7.)     Quadnt«iikR)de. 
Oberg.    A.M.N.H.  No.  18277. 

Family  Stetlettidie  SoUas  emend,  v.  LendenfcU 
Fig.  2.     StoUeya  orrtatUtima  SchranmieD,     (a)  Diehothnne.     (b)  Dichotricne 
seen  from  above.    <c)  Front  part  of  a  dichotrisne.    (d)  Front  part  of  a  protnMte. 
(e)  Half  of  an  smphiox.    (X16)  (Schrammen,  'KieselspongiBn,' Text  Plate  I,  fig.  1.) 
Quadratenkreide.    Oberg.    A.  M  N.  H.  No.  18278. 

Family  Mf^amorinidie  v.  Zittel 
Fig.  3.     Doryderma  {Brochodora)  roemeri  Hinde.    (a)  Megaelones.     (b)  Dermal 
dicbotrifenes.     (c)  Amphioxca.     (X16)  (Schrammen,  'Kiraelspongten,'  Text  Plate 
II,  fig.  1.)    Quadratenkreide.    Oberg.    A.  M.  N.  H.  No.  18282. 
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Plato  VII 

Representative  ABsociations  o(  Skeletal  Spicules  in  the  Siticupongue 

(After  Schratomen) 

FamUy  Coralliatidje  Soliaa  emend.  SchraromeQ 

Fig.   1.     Packinion    scriplum   (Roemer).      (a)  Dicranoclonea.      (6)  Megarluio- 

clonidB.     (c)  Siliceous  bodies  from  the  epidenn.       (d)   Dermal  dicbotriKDea.     It- 

Rod'like  needles  from  the  epidenn.    (X30}    (Schrammen,   'Kieflelapongien,'  Tnt 

Plateiii,  %1.)    Qu&dratenkreide.    Oberg.    A.  M.  N.  H.  No.  18292. 

Family  Pochastrellids  Solloa  emend,  v.  LendenfeM 
Fig.  2.     PmpaduutreUa  priwrvaiZitUil).  (a)  Ctdtfop.    tb)  Caltrop  with  lobular 
arms,     (e)  Dermal  dichotriene  seen   from  below.     (X16)  (Schiammen,  'Kieari- 
spongien,'  Text  Plate  i.  fig.  4.)    Quadratenkreide.   Oberg.    A.  M.  N.  H.  No.  1S295. 

Family  TetraclinidK  v.  Zittel 

Subfamily  PhymateUinic  Schrammen 

Fig.  3.  PhymaleUa  hulboaa  Ziltcl.  (a)  A  tetradone.  (6)  A  young  letrarliim, 
(c)  Dichotriffine  from  the  blanket  layer  or,  epidenn.  (d;  upper  a  miaprint  for  d 
Irregularly  shaped  ailiceous  bodies  from  the  epidenn.  (X30)  (Schramiiieu,  'Kiewl- 
spongien.Text  Plateiv.  fig.  8.)    Quadratenkreide.    Oberg.    A.  M.  N.  H.No.  1S29;. 

Fig.  4,  Thecosiphonia  iH>»iumu»  Schrammen.  (a)  Tetraclones.  (b)  Irregulariv 
shaped  siliceous  bodies  from  the  epiderm.  (c)  Amphioxes  from  the  epiderm.  ( X30' 
(Schrammen,  '  Kieselapongien,'  Text  Plate  iv,  fig.  4.)  Quadratenkreide.  Oberj. 
A.  M.  N-  H.  No.  18305. 

Fig,  5.  Siphonia  lubuloaa  (Itoemer),_  (a)  Tetraclones.  (b)  Siliceous  bodies  froin 
the  epiderm.  ir)  Dermal  dichotris'nes.  (X30)  (Schrammen,  'KieeelspoDgiMi.' 
Text  Plaleiv,  fig-11.}   Quadratenkreide.    Oberg,    A,  M,  N.  H.  No.  18311, 
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Platb  VIII 
RepreaenUtive  Assocuitioius  of  Skeletal  Spiculea  in  the  SOiciqwDgue 
(After  Schr&mmeD} 
Subfamily  Acrochordonue  Schrammen 
Fig.  1.    Acrochardonia   ramota  Schrammen.     (a)   Tetndones.     (b)   Deniul 
dichotTuenee     <X30}  {SchrammeD,  'Kieeelspongiea,'  Text  Plate  vi,  fig.  10.) 
Quadrntenkreide.   Oberg.  A.  M.  N.  H.  No.  18313. 

Subfamily  DiHcoderminn  Schrammen 

Fig.  2.  Ditcordtrmia  ajUvpia  SchrammeD.  (a)  Tetredones  with  emoath  BRnf. 
(b)  A  tetraclone  with  warty  arma.  (c)  Lobatephyllotritene  from  the  «pid«riii.  (X30) 
(Schrammen,  'Kieselspongien,'  Text  Plate  v,  fig.  4.)  Quadntenkieide.  Oberg. 
A.  M.  N.  H.  No.  18315. 

Pig.  3.  Rhagadinia  rimoia  (Roemer).  (a)  Tetraclones  with  warty  atma.  W) 
A  tetraclone  with  smooth  amu.  (c)  A  phyllotriieae  from  the  epiderm.  (X30) 
(Schrammen,  'Kieeelspongiea,'  Text  Plat«  v,  fig.  3.)  Quadratankreide.  Oberg. 
A.M.N.H.No.18316. 

Subfamily  Fhymaraphinins  Schrammen 
Fig.  4.    Proealiap»ia  eretacea  Schrammen.    (a)  Tetraclonea.    (b)  Dermal  phyl- 
lotrisnea.    (X30}  (Schrammen, 'Kie3el8pongien,'Teict  Platevt,fig.  2.)   Quadnten- 
Itreide.    Oberg.    A.  M.  N.  H.  No.  18323. 

Subfamily  Astrocladime  Schrammen 
Fig.  5.    AslTocladia  aubramosa  (Roemer).    Tetraclonce  (XSO).     (ScbrmmmeD, 
'Kieselspongien,' Text  Plate  VI,  fig.  9.)  Quadratenkreide.  Obe^.  A.  M.  N.  H.  No. 
18324. 

Subfamily  Plinthoacllinie  Schranmien 
Fig.  6.     Daclylotut  micropeUa  Schrammen.    (a)  Tetraclonee.    (b)  Young  tctra- 
clones.  (X30)  (Schrammen, 'KleselspoDgien,'TextFlatevi,fig.8.)  Quadratenkreide. 
Oberg.    A.  M.N.  H.  No.  18326. 
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Platb  IX 

Repreeentative  Associatioos  of  Skeletal  Spicula  in  the  SilidspongiK 

(After  SchrammeD) 

Family  Geodiitls  SoUaa 

Fig.  1.    Oeodeopiit  microtkrinax  Schrammen.    (a)  A  protricne.    (b)  An  amphioi. 

(X16)   (Schrammen,    '  KieselspoDgien,'  Text  Plate  I,  fig.  8.)     Quadratenknidr. 

Obe^.    A.  M.  N.  H.  No.  18327. 


Family  Ophiraphididffi  S 
F^.  2.    AUoioraphium  spongiogum  Schrammen.     (a)  Ophirtiabda.     (6)  T;lo- 
Btyles.    (e;  just  above  b;  the  letter  vas  omitted  on  the  plate)  An  amphietyle.    Id< 
An  amphistrongyle.    (e)  An  araphiox.    (X16)  (Schrammen,  'Kieaelapoogien,'  Text 
Platevit,  fig.  4.)   Quadratenkreide.   Oberg.   A.  M.  N.  H.  No.  18325. 

Family  Helobrachiids  Schrammen 
Fig.  3.     Helnbrachium  conaeealum  Schrammen.     (a)  Triactines.      (b)   Central 
part  of  a  triactine  (seen  from  the  side,  and  Bhowing  the  short  axial  canal  of  the  fourth 
ray  which  is  reduced  to  a  globular  Bwelling.    (X16)  (Schrammen,  '  Kiesekpongien.' 
Text  Plate™,  fig,  1.)    Quadra  tenkreide.   Obcrg.   A.  M.  N,  H.  No.  18338. 

Family  Helomorinidffi  Schrammen 
F^.  4.     Pachycothon  giganteam  (Roemer).     (a)  Heloclones.     (b)  A  dichotrivciF 
from  the  surface,     (c)  An  amphiox.     (X16)  (Schrammen,  '  KieselspongieD,'  Text 
Plate  vni,  fig.  3.)   Quadratenkreide.   Oberg.   A.  M.  N.  H.  No.  18339. 
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Pl^TB  X 

Representative  AMociations  of  Skeletal  Spiculee  in  the  Silidspongic 

(After  Schrammen) 

Family  Desmacidouids  Ridley  and  Dendy 

Fig.  1.    RhitopsU    horrida  Schrammen.     Megasclerea   (XIO),     (Schnuninni, 

'Kieselspongien,'  Teict  Plate  vni,  fig.  II.)    Quadntenkrdde.  Oberg.   A.  M.  N.  U. 

No.  18340. 

Family  Homoraphids  Ridley  and  Dendy 
Fig.  2.    HeUiehondriavotmaeriScbraaaaea.  AmpluoxeefTarotheaurface{X10>. 
(Schrammen,  'Kieselspongien,'  Text  Plate  viu,  fig.  10).    Seaphitw  Pl&ner.    Nctt- 
lingen.    A.  M.  N.  H.  No.  18214,' 

Family  RhiH>morinids  v.  Zittel 
Fig.  3.    Sdiaeothon  manidii  (Goldfusa).     RhiiodoncH  (X20).     (SchnuuMn, 
'KieselBpongien,'Text  Plate  VIII,  fig.  4.)  Mucronatenkreide.    Mtiburg.  A.M.N.K. 
No.  18527. 

Family  Megarhiiidffi  Schrammen 
Fig.  4.     ChabiTopegnia  eerebriformii  Scbinmiaea    Megarhizocloncs  Fnlarfted  li 
timex.     For  comparison,  showing  the  difTcrence  io  size,  (4a)  ia  a  mefcaclone  (46,  i 
rhiieoclonc,  both  enlarged  16  times.     (Schrammen,  'Kieselspongien,'  Text  Plate  rui. 
fig.  8.)  ■  Mucronatenkreide.    Miaburg.    A.  M.  N.  H.  No.  18528. 

Family  Sphsrocladinids  Schranunen 
Fig.  5.  PachylTackelus  exspecUUus  Schrammen.  (o)  Spiueroclones  with  fiv»«^ 
1  to  5  clones  (X50).  (b)  Two  spiueroclones  in  juxtaposition  (XdO).  (c)  and  r  ^ 
Indefinite  six-armed  siliceous  bodies  (X50),  (e)  Dermalia  (XOO).  (/)  A  sph^^.^ 
clone  with  the  ends  of  the  axial  canals  seen  from  above  and  below  (X50).  ((i)Cet^^,^ 
part  of  another  Bpha^^oc!one  with  part  of  the  axial  canals  (XICW).  (Dotted  line«h  ^ 
parts  restored.)  (Srhrammen,  ' KioaelBpongien,Teit  Plate  vill,  fig.  1.) 
Mucronatenkreide.    MUburg.    A.  M.  X.  H.  No.  18529. 
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Plate  XI 

RepreecDtative  Associations  of  Skeletal  Spitniles  in  the  8ilici«paiigic 

(After  Schrammen) 

Order  Triaxonia'  Schulie 

Ftunily  Euplectellidte  Ijinu 

Fig,   1.     RegadreUa  pelTi-jacobi  Schrammen.     PrincipaliA  with  the  long,  (hia 

needles  of  the  comitalia  lying  thereon  (X45).    (Schranunen, ' Kieselspongien,'  Tnt 

Plate XI,  fig.  4.)   Quadratenkreide.   Oberg    A.  M.N.  H.  No.  18351. 

Family  Euritidie  F.  E.  Schuln 
Fig.  2.    Farrea  haUi  Schrammen.    Portion  of  skeleton  showing  lattice-tike  ar- 
rangement of  spicules  (X45).    (Schraromon,  'KieselspongiRi.'Text  nateu,  fig.  lO.i 
Quadratenkreide.    Obe^.    A.  M.  N.  H.  No.  18353. 

Family  ChonelaematidiB  Schrammen 
Fig.  3.    Chonelagmahindii  Scbiatmaea.   Dictyonal  hexactines  ( X45).  (SduaiD- 
men, 'Kieselspongien,' Text  Plate  XII,  fig.  1.)    QuadraUnkreide.    Oberg.   A.M.N. 
H.  No  18356, 

Family  Aphrocallistidte  F.  E  Sehulie 
Fig,  4.     AphroaiUtHles  cylindrodadytia  Schrammen.   Surface  of  the  outside  id 
ihe  skeleton  seen  from  below  (X45).    (Schrammen,  'Kieselspongien.'  Text  Plate xi, 
%6.)    Quadratenkreide.    Oberg.    A.  M.  N.  H.  No.  18358. 

Family  Tretocalycida;  F.  E.  Schulze 
Fig,  5.     Hezactinella  angusiala  Schrammen.     Skeletal  arrangement  into  a  dic~. 
tyonal  lattice  or  net-work  (X45).     (Schrammen,  'Kieselspongien,'  Text  Plate  x^x^ 
fig.  8).   Quadratenkreide.    Oberg.    A.  M.  N.  H.  No.  18359. 

Family  Auloplacidce  Schrammen 
Fig.  6.    Auloplax  spongioMua  Schrammen.     Dictyonal  hexactines  (X45)    _ 
(Schrammen,  'Kieaebpongien,'  Text  Plate  ix,  fig.   10.)    Quadratenkreide.    Ob  m^ 

A.M.N.H.No.  18361. 
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Platx  XII 

It«prmeiitatiTe  AwociBtioiu  of  Skeletal  SpieulcB  in  the  SflidqiOBcic 

(After  Schmnmen) 

Family  Craticuluida  Raiiff 

Fig.  1.    Ornlteutoia mr^otulo Schrammen.  DiotjronBlakdetoa(X4fi).  (Bebut- 

iiieii,'KieselBpaiigien,'TextPUtexi,fig.9.)    Qiudntenkraidie.  Obtr%.  A.M.N.H. 

No.  18363. 

Family  IjeptophraamidB  Schrammen 
Fig.  2.    Pleunuloma  radiate  Roemer.   Dietyonal  hexactiDM  (X4S).    (Sebnm- 
men, 'Kiceel8poiigiaii,'TeztPlBteix,fig.4.)   Quadiatenkrride.  Oberg.  A.  M.X.H. 
No.  18368. 

Fig.  3.  OveUordw  iMmpelt  Schramroen.  Dietyonal  bexactiiwe(X4S).(Scbiu>- 
Dwn,  'KieselflpoiUpeD,'  Text  Plate  ix,  fig.  3.)  QuAdnteskmde.  Oberg.  A.  H.  N.  B. 
No.  18370. 

Family  CallibrochicUe  Schrnmineii 

Fig.  4.  WoUantaania  aranMvi  Bchnunmeo.  Skdetal  networic  (OcrtW) 
(X45).  (Sohiainmeii,  ' KieMlspongien, '  Text  Plate  x,  fig.  4.)  Qiutdntenkrade. 
Obe^     A.M.N.H.  No.  18373. 

Fig.  is.  ITolbfflannia  omneoM  Schrammea,  Surface  of  the  inaide  of  tbeAdeUn 
oeen  from  below  (X45).  (Schrammeo, '  Kieselapongiea,'  Text  Hatex,  fig.  S.)  Quad- 
ratenkraide.    Oberg.    A.  M.  N.  H.  No.  18373. 

Fig.  6.  WoUtmannia  araneota  Schraniroen.  Surface  of  the  outside  of  tbt 
skeleton  seen  from  below  (X45).  (Schrammen,  'Kieselspongien,'  Text  Plate  x. 
fig.  6.)     Quadratenkreide.     Oberg.     A.  M.  N.  H.  No.  18373. 

Family  Pleurothyrisidie  ScKrammen 
Fig.  7.    PUuroehorium  aehuUii  Schrammen,     (a)  Dietyonal  hexactinee.     ib) 
Dictyoderm  {Dedcge»pin»l).  (X45)  (Schrammen,  ' Kiescbpongien,  Text  Plate  x,  fig, 
8).   Quftdratenkreide.   Oberg.    A.  M.  N.  H.  No.  18374. 

Family  Ptychodcsids  Schrammen 
Fig.  8.    Ptychodeaia    papUlaia    Schrammen.      Dietyonal   hcxactiaes    (X45i. 
(Schrammen,  'Kieselspongien,'  Text  Plate  xt,  fig.  2.)     Quadratenkreide.     Oberg. 
A.M.N.H.  No.  18375. 

Family  Folysttgmatidic  Schrammea 
Fig.  9.     Polyslinmrdium  ttrialo-pnntiatum  Schrammen.     Dietyonal  hexarlinM 
(X4.')).     (Schrammen,  ' Kieaebpongien,'  Text  Plate  x,  fig.  11.)     (Juadratenkrride. 
Obei^.    A.M.N.H- No.  18376. 
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Plate  XIII 

Representative  Associutiona  of  Skeletal  Spicules  in  the  SilidsponcMe 

(After  Schrammea) 

Family  Stichmaptycidn  Scfiranunen 

Fig.  1.    Stichmaptyx    alatus    Schraininen.      Dictyonal    hexactineB      (X45}. 

(Schrammen,  ' Kieaelspongien,'  Text  Plat«  ix,  fig.  8.)     Quadrateokreide.      Obcfg. 

A.  M.  N.  H.  No.  18377. 

Family  BotryoseUidie  SchifunmeD 
Fig.  2,    BolryoBtUa   labyrinthica  SchTammen.     Dictyooal   bexactinea  (X45>. 
(Schranimen,  'KieseUpongicn,'  Text  Plate  ix,  fig,  11.)     Cuvieri  Pllner.     GroMc 
Heere.    A.  M.  N.  H.  No.  18251. 

Family  Balaatioiiellidx  Schrammen 
Fig.  3.     BaiaTitumeUa     degana    Schrammen.      Dictyonal    bexactinea    (X45>. 
(Schrammen,  'Kieselapongien,'  Text  Plate  ix,  fig.  7.)     Quadratenkreide.     Oberg. 
A.  M.N.  H.  No.  18378. 

Family  Ventriculitids  v.  Zittel 
Fig.  4.     Ventriculites  raditUus  Mantell.     Dictyoderm  of  the  upper  side  of  the 
skeleton  (X45).     (Schrammen,  'Kieeelspongien,'  Text  Plate  xiii,  fig.  5.)    Cuvieri 
Planer.    GrosBe  Heere.    A.  M.  N.  H.  No.  18252. 

Fig.  5.  IicpiiJogpon^/rairilM  Schrammen,  Dictyoderm  of  the  inner  aide  of  the 
skeleton  (X45).  (Schrammen,  'Kicselspongien,'  Text  Plate xiii,  fig.  1.)  Quadrsten- 
krcide.    Oberg.    A,  M  N.  H.  No.  18383. 

Fig.  6.  Naprrs  niriata  Sehraramen.  Lychniaks  (X45).  (Schrammen,  'Kiesvl- 
apongien,"  Text  Plate  xiv,  fig.  11.)  Quadratenkreide.  Obei^.  A.  M.  N.  H.  No. 
18385. 

Family  Polyblastididx  Schrammen 
Fig,  7,     Polybtastidium  TaoEmomm  (T.  Smith).      LychnLska  (X45}.      (Schram 

III,  fig,  10.)    Quadratenkreide.  ObCTg.   A.  M.  ?wn 

Family  .Aclinocyclidic  Schrammen 
Fig.  8.     Adinocyclits  alUrnana  (Rocmer).      Lychnisks  (X45).      (Schrammt^  ~- 
~       ~  :,  fig.  14.)    Quadratenkreide,    Obe^.  A.  M.  N.  ^^E 

Family  Microblastldidx  Schrammen 
Fig.  9.     Mv:robla)lidi>im  derurrena  Schrammen.     Lychniaks    (X45).     (Schra_^^ 
r,  fig-  15.)   (Quadratenkreide.    Oberg.   A.  M. 
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Pun  XIV 

lUpieaentative  Aaaodations  of  Skeletal  Spiculea  in  the  Silicnpoiifue 

(After  Scbmnmen) 

Fkmiljr  SporadoadnidK  BehnmnMn 

Fig.  1.    SporadiMeinia  tmota  (Roemer).      lorehiiiiki  (X45). 

'KkaelspongieD/TextPlatexiv,  fig.  18).  Qusdratonkreide.  HiabrnK.   A.  M.  N.  H. 

No.  1845a. 

Family  CModictyonida  t.  Zittd 
Fig.  2.   PJewvjwtaciuioaa  (Roemer).  Epiderro  of  the  inside  «idlTehnMka(X  45). 
(Schnmiinen,  'Kieaebpongieii,'  Text  Plate  xiv,  fig.  16.)   Quadntenkreide.    Obcrg.' 

Family  Co«nnopoiid»  Schnunmen 
Fig.  3     Coadnopora  ii^aruUbvlifonnia  Goldtun.    Epidam  of  the  ontnde  Men 
from  below  and  lychniskB  (X46).    (Schrammen,  'Kieaebpongien,'  TextFtalexv, 
fig.  13.)   Quadratenkreide.   Obeig.   A.  M.  N.  H.  No.  18396. 

Family  Beckndn  SchmmmaD 
Fig.  4.    CydotUgma  migamirina  Schnunmen.    I^ehniaksandhenurtiDM(X4S) 
(Schnunmen,  'Kieeekponpen,'  Tert  Plate  xcv,  fig.  4.}.    Quadratenkreide.    Oberg 
A.  M.  N.  H.  No.  18403. 

Family  OncotischtdK  Schrammen 

Fig.  5.  Oncclachtis  tubrvlttt  (Quenatedt).  I^ehoiaks  (X45.)  (SchtsnuneD, 
'Kieselapongien,'  Text  Pbte  xtv,  6g.  7.)  Cuvieri  FUner.  Oberg.  A.  M.  N.  H.  No. 
18256. 

Family  CameroBpongidK  Schrammen 

Fig.  6.  Cyttitponffitt  moriostoma  Schrammen.  I^chniska  and  hexactinee  ( X45). 
(Schrammen,  'Kieselapongien,'  Text  Plate  xv,  fig.  9.)  Quadratenkreide.  Oberg. 
A.  M.N.  H.  No.  18404. 

Fig.  7.     Tremabolilet  megiutoma  (Roemer).    Lychniaks  (X45).    (Schrammen  

'Kieselapongien,'  Text  Plate  xv,  fig.  8.)    Quadratenkreide.    Oberg.    A.  M.  N.  H 
No.  18405. 

Family  Csloptychids  v.  Zittel 

Fig.  8.    Cceiopljiehium  rude  von  Seebach.     Lyehnisks  (X45). 
'  Kimclspongien,'  Text  Plate  xv,  fig.  10.)    Quadratenkreide.   Obetg.   A.  M.  N. 
No.  18411. 


'Thp  only  rrpmrnUlivc  ol  thu  ipeds  in  Ihe  coUrrlion  comca  from  the  HacroBMankntil* 
MWnin.     (Sn  So.  18542.) 
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krtlcle  n.— SIX   NEW   FISHES    FROM   NORTHWESTERN 


Bt  Francis  Habpeb  and  John  Treadwell  Nichols 
Platb  XV 

A  collection  of  fishes  made  by  Francis  Harper,  while  on  an  expedi- 
tion of  the  Geolc^ical  Survey  of  Canada  to  Great  Slave  Lake  in  1914, 
hs  been  found  to  comprise  fifteen  species,  represented  by  approxi- 
mately 120  individuals.'  Of  these,  five  forms  are  here  described  as  new. 
The  description  of  a  sixth  species  is  based  upoh  a  photc^raph  and  notes 
made  ia  the  field.  An  account  of  all  the  fishes  noted  will  be  included 
in  a  report  on  the  biological  results  of  the  expedition. 

Id  view  of  the  paucity  and  poor  condition  of  the  material  upon 
which  previous  studies  of  the  fish  fauna  of  the  Mackenzie  Basin  have 
been  made,  it  was  to  be  expected  that  this  collection  would  throw  needed 
light  on  the  relationships  of  various  northwestern  forms,  but  it  is  sur- 
prisii^  to  find  in  it  so  large  a  proportion  of  previously  unknown  species. 
A  more  thorough  ichthyological  survey  of  the  r^ion  will  undoubtedly 
yield  many  further  results  of  interest. 

Cfttostomua  rlch*rdaoni,  new  species 
Richabdbon's  Geat  Sucker;    "Grat  Sucker" 
Plate  XV,  Figure  1 
CuliMlomm  Hudmmiua  Richardson,  1823,  Franklin's  Narrative,  p.  717. 
^ypnntu  ICoIostoTniu)   Hudmnius  Richardson,   1836,   Fauns  Boreali-AnienctiDa, 

III,  p.  112. 
Caloiiimut  mtoetomui  Everuann  and    Goldsborouch,    1907,    Proe.    Biol.  Soc. 

Wwh.,  XX,  p.  93,  part. 
■WMortwia  laueun  Pheblb,  1908,  N.  A.  Fauna  No.  27,  p.  604. 

Ti/pe  locality. — TaltsoD  River,'  at  ita  junction  with  Taiin  River,  Mackentie, 
•^wwU.    (ao"  26'  2"  N.,  about  111°  W.) 

Type  tpeeimtn. — Represented  by  photograph  No.  29,996,  Geological  Survey  of 
^^^•"Aa,  taken  July  30,  1914,  by  Francis  Harper;  published  herewith  aa  Plate  XV, 

Gfoyraphic  ran^.^MackenEie  and  Winnipeg  (?)  BaainB. 
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General  eharaeUn. — Nearest  to  C.  eommeraonii,  but  tUlleriiig  from  it  in  tbr 
following  respectB:  coloration  more  lustroiu;  Utcnl  line  not  irtififht.  but  timed 
sl^tly  dorsad  over  anal  fin;  inaertion  of  Tentnda  not  BO  far  bdiind  doCMl  iuMrtion; 
pectoral  fins  Bborter;  acales  more  crowded  ant«rioriy;  eye  more  poeterior. 

Demription  nf  typt. — Total  length,  510  mm.;  length  to  ban  of  ceudel,  440  man. 
Bead  (in  Uttar  measure)  4.07;  depth  3.83.  Eye  (in  head)  7.71;  mtoat  1.0.  Donul 
12;  anal  8.  Bcalea  11-65.^.  Papills  on  lips  not  ptftntianA  m  in  C.  ealotlmmiu. 
Color  silvery,  dark  above.    Fins  reddish. 

Remarkt.—The  above  description  was  taken  in  the  field  from  tbr 
fresh  specimen,  which  was  not  preserved,  owing  to  lack  of  adequate 
facilities.  The  phot<%raph  makes  the  foIk>wing  additional  character 
clear:  the  lateral  line  takes  a  alight  upward  turn  over  ibe  anal  fin;  the 
posterior  nuirgin  of  the  opercle  is  straighter,  less  convex  than  in  C.  com- 
menonii;  the  ventrals  are  inserted  about  opposite  the  third  dorsal  lay, 
whereas  in  commeraonii  they  are  inserted  more  posteriorly,  about 
opposite  the  middle  of  the  doreal  base.  A  specimen  at  Fort  Chipewyao 
had  about  65  scales  in  the  lateral  line;  and  one  at  the  mouth  of  the 
Taltson  Kiver,  64  scales. 

This  widely  distributed  fish  is  well  known  in  the  North  as  the  "Gray 
Sucker."  I  saw  specimens  that  were  taken  in  Lake  Athabaaka,  Tatin 
River,  and  Taltson  River,  and  I  heard  of  its  occurrence  in  Salt  River. 
Under  the  name  of  Cyprinits  (Catoatomus)  Hudaoniua,  Richardson  made 
the  general  statement  that  "  It  is  a  common  fish  in  all  parts  of  the  fur 
countries  " ;'  and  he  commented  further  upon  its  distribution  in  remark- 
ing of  Cyprinus  {Catostomus)  Forsterianus  [^C<Uostomus  caloHomut 
(Forstcr)]  that  "North  of  [Great  Slave  Lake]  it  exists  in  greater  abund- 
ance  than  the  preceding  species  [Cyprinue  (Catoatomus)  Hudaonitu^ 
Caloslomiui  richardsoni  Harper  and  Nichols). "*  Preble  recorded  it  (a* 
MoxosUtina  lentieuri)  from  an  far  north  as  Arctic  Ked  River,* 

To  Richardson  Iwlongs  the  credit  of  having  discovered  this  spcciex. 
His  dowription*  of  specimens  of  a  lai^c-scnled  "Gray  Sucking-carp" 
from  C'lUiil^erland  House,  Suskatx^hewun,  applies  either  to  this  or  to  a 
very  closely  related  form;  and,  at  any  rate,  the  statenteots  quoted  in 
the  preceding  paragraph  show  that  he  wa.s  unquestiotuibly  familiar 
with  the  present  species  in  the  Mackenzie  Basin.  Though  he  n^ecteil 
to  mention  the  niimlxr  of  scales  in  the  lateral  line  of  this  fish,  he  re* 
marked  eone<-riiing  the  scales  of  the  "Re<l  Sucker"  {CaUtalomua  calo- 
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stomua)  that  they  are  "very  considerably  smaller  than  those  of  the 
precedii^  species  [C.  richardaoni],^  .  .  .  the  difference  being  most 
apparent  in  the  scales  which  cover  the  forepart  of  the  back."' 

In  describing  Cyprinus  caiostomus,  Forster  had  before  him  two 
specimens,  "the  greater"  of  which  was  "very  near  15  inches  from  the 
nose  to  the  extremity  of  the  tail";*  and  this  one  he  selected  as  the  type.* 
Richardson  considered  his  Cyprinus  (Catoslomus)  Hudsonius  identical 
with  Forster's  type,  for  Calostomue  Hvdsanius  LeSueur  is  a  mere  synonym 
of  Cyprinus  caiostomus  Forster.'  He  looked  upon  Forster's  smaller 
specimen,  however,  as  a  different  form,*  referring  to  it  as  "Cyprinus 
(xUoslomus  var."  in  the  synonymy  of  his  Cyprinus  {Catostomus)  Forsteria- 
nusJ  In  the  former  case  Richardson  was  probably  influenced  by 
Forster's  figure,'  which  shows  only  about  70  scales  in  the  lateral  line  of 
the  fish.  It  may  be  assumed,  however,  that  this  was  a  serious  inac- 
curacy on  Forster's  part,*  and  that  his  name  is  now  properly  applied 
to  the  "Red  Sucker,"  which  has  over  90  scales  in  the  lateral  line.  In 
the  Catalogue  of  the  Fishes  in  the  British  Museum,  VII,  p.  13,  under 
Caiostomus  hudsonius  [^C.  catoslomus  (Forster)],  Gtinther  remarked  of 
specimen  "a"  that  it  was  "probably  one  of  the  typical  specimens  ex- 
amined by  Forster."  On  this  matter  we  have  been  advised  by  Dr.  C, 
Tate  Regan,  of  the  British  Museum,  as  follows:  "The  specimen  re- 
ferred to  by  Giinther  aa  probably  one  of  those  examined  by  Forster  is 
13  inches  long  and  has  about  100  scales  in  the  lateral  line."'"  More 
careful  examination  gives  a  little  over  13.5  in.  to  end  of  broken  caudal 
rays.  Forster  descrilied  his  type  specimen  as  nearly  15  inches  in  total 
length  and  this  may  be  either  the  type  or  the  smaller  of  his  two  original 
specimens,  i.  e.,  the  paratype. 

It  is  somewhat  strange  that  for  nearly  a  century  Richardson's 
"Gray  Sucker"  has  been  either  disregarded  or  considered  identical 
with  various  other  species,  such  as  C.  caiostomus,  C. 
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and  Moxostoma  lesueuri.  We  are  glad  to  give  it  the  name  ridiardMmi  an  a 
tribute  to  the  memory  of  the  able  naturalist  of  the  Franklin  expeditions. 

OpfopiBodui  boraalls,  new  epedes 
Athababka  Minnow 

Type  localiti/.—Lake  Athabaakft,  at  Port  Chipewyut,  Alberts,  Cuwda. 

Type  gpecimen. — No.  1048,  Victoria  Memorial  Mtueum;  spectnMn  in  aloobnl; 
collected  Juoe  15,  1914,  by  FraDcis  Harper. 

Geograpkic  raage. — Known  only  from  the  type  locality. 

General  characters. — Referred  to  the  genus  Opioptaiiiut  because  of  gmwnl  siw, 
nhape,  markings,  number  of  scales,  and  character  of  pfaaryngeal  teeth.  Appuentlj- 
nearest  to  0.  bollmam,  but  with  different  proportions  and  marlcings,  ventrab  b- 
serted  farther  back,  and  nmxUlary  longer. 

Description  oftype.—Totai  length,  34  mm.;  length  to  base  of  eaud»l,  27  mm. 
Head  (in  latter  measure)  3.86;  depth  4.91.  Eye  (in  head)  3;  snout  4;  mmziUaiy 
4.67;  interorbital  4.5.    Dorsal  9;  anal  9.  Scales  6-37-4. 

Body  fusiform,  moderately  compressed;  back  not  elevated;  head  rather  larne: 
eye  large;  snout  shorter  than  eye,  blunt,  rounded;  mouth  teiminal,  modentdy 
oblique;  maxillary  not  quite  reaching  eye.  Pharyngeal  toeth  (of  ri^t  nde),  4, 
crcnate,  hooked.  Lateral  line  not  developed.  A  few  bckIcb  in  front  of  vmtnUs  the 
only  ones  evident  on  breast.  Insertion  of  dorsal  slightly  in  advance  ol  ventrab, 
and  slightly  nearer  base  of  caudal  than  snout;  caudal  deeply  forked,  I  in  hnd; 
longest  dorsal  ray  1.17;  longest  anal  ray  1.56;  pectorals  extending  .67  distaiMe  to 
ventraLi;   vcntrals  almost  reaching  anal. 

Color  in  spirits:  pale;  fins  with  dark  punctulations  along  rays;  a  dark,  narrow 
lateral  band,  not  as  wide  as  pupil,  from  opercle  to  base  of  caudal,  fainter  anteriorly; 
IxKly  with  Hciittcred  punctulalions,  mainly  on  back  and  sides,  and  especially  numer- 
ous along  biucs  of  dorsal  and  anal;  a  nharply  dclined  black  blotch,  about  half  diam- 
eter of  eye,  at  base  of  caudal,  partly  on  the  fin. 

Remarks. — The  typo  and  only  specimen  of  this  little  minnow  wa:* 
laken  in  a  hand-net  as  it  8wam  along  in  the  muddy  water  close  to  the 
shorts  at  Fort  Chipewyan. 

Coregoniu  problei,  new  species 
Pkeble's  White  CI  sh 
Plate  XV,  Figure  2 
Type  localily. — Tazin  River,  about  one  mile  above  its  confluence  with  the  Tak- 
son  River,  Mackenzie,  Canada, 

Type  siKCimen. — No,  1038,  Victoria  Memorial  Museum;  head  and  skin,  id 
alcohol;  collected  July  28,  1914,  by  Francis  Harper. 

Gcngrajihic  range.— ^T\w  sjiecies  is  known  with  certainty  only  from  the  typr 
locality,  but  it.s  ranse  probably  extends  at  least  to  Thiuicho  I^e,  northern  Sas- 
katehewan,  ueiir  llic  headwaters  of  the  Tazin  River. 

General  rhaniclerx. — The  elongate,  little  compres.sed  form,  the  short,  thidt  gill- 
rakers,  and  the  broad  preorbital  place  this   species  in  the  subgenus  PrMV^um. 
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Probably  nearest  to  C.  quadr^iatern^ia  (Richardson,  1823;  type  locality,  Fort  Enter- 
prise, Mackeniie),  but  differing  ntainly  in  larger  number  of  dorsal  rays,  more  posterior 
insertion  of  dorsal,  and  longer  snout. 

DtMTipHon  o}  Ijfpe. — Total  length,  540  mm.;'  length  to  base  of  caudal,  470  mm. 
Head  <ia  latter  measure)  S.34;  depth4.7.  Eye  (in  head)  5.87;  Bnaut3.38;  maxillary 
4;  interorbital  3.14.  Dorsal  14  (developed  rays);  anal  11  (developed  rays).  Scales 
8-93-7;  before  dorsal,  33.    Brancbiostcgals  8.    Gill-rakera6+ll. 

Body  elongate,  little  compressed;  back  arched  at  nape;  head  pointed;  profile 
low,  nearly  straight;  snout  projecting  considerably  over  inferior  mouth;  preorbital  ■ 
very  broad;  maxillary  short,  brood,  not  reaching  eye;  supplemental  maxillary 
small,  .4  greatest  width  of  maxillary;  mandible  reaching  posterior  edge  of  pupil; 
gill-rakeis  short  and  thick,  their  length  .25  diameter  of  eye.  Caudal  peduncle  long; 
dorsal  insertion  nearer  snout  than  base  of  caudal,  much  nearer  adipose  than  snout; 
longest  dorsal  ray  barely  longer  than  dorsal  base,  1.35  in  head;  base  of  adipose  a 
little  longer  than  eye;  caudal  1.25  in  head;  pectorals  longer  than  dorsal,  1.22  in 
head,  reaching  nearly  halfway  to  ventrals;  ventrals  shorter  than  dorsal,  1.44  in  head, 
reaching  halfway  to  anal;  longest  anal  ray  1.47  in  head;  anal  base  2  in  bead.  Lateral 
line  straight,  scales  in  this  row  with  exposed  portion  only  half  as  lai^  as  in  scales  of 
adjoining  rows. 

Color  in  spirits:  rather  dark  on  sides  and  back,  the  scales  with  dark  edges; 
under  parts  pole;  dorsal  with  small  spota,  mostly  on  lower  half;  adipose  spott«d; 
caudal  with  a  few  spots,  chiefly  near  base;  other  fins  plain  or  nearly  so. 

Remarks. — The  type  specimen  was  picked  up  dead,  but  in  good 
condition,  as  it  floated  in  the  river. 

A  young  Coregonus,  95  mm.  in  total  length,  which  was  taken  on 
July  2  in  Thluicho  Lake,  northern  Saskatchewan,  is  referable  to  the 
subgenus  Proaopium,  and  probably  also  to  the  species  preblei.  A  row  of 
spots,  each  nearly  as  large  as  the  pupil,  was  evident  along  the  lateral 
line  when  the  ttpecimen  was  fresh,  but  these  markings  have  all  but  dis- 
appeared in  spirits. 

The  species  is  named  for  Mr.  Edward  A.  Preble,  of  the  United 
States  Bioli^cal  Survey,  as  a  slight  recognition  of  his  very  valuable 
contributions  to  our  knowledge  of  the  fauna  of  the  Mackenzie  Basin. 

Laudehthrt  entomophacua,*  new  species 
Taein  River  Cisco 
Type  localilg.—Taxm  River,  at  the  foot  of  Kolethe  Rapids,  Mackenzie,  Canada. 
(About  00°  38'  N.,  about  110°  30'  W.) 

Ttfp«  apeeimen. — No.  1021,  Victoria  Memorial  Museum;  specimen  in  alchohol; 
collected  July  24,  1914,  by  Francis  Harper. 


iMiMt  of  tbt  mauunmanU  wen  Ukan  in  ths  fltsh,  but  •ome  of  them  (putirulvly  th«  lenfth) 
lonnr  applr  in  the  ■bniukflD  okiD. 
■nom  f>r<<i*v  (iBMct)  4-  ^ot^"  (to  "U- 
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Oto^mphie  range.— Bo  far  us  known,  the  Tuin  Rinr,  from  Thainkn  I^ke, 
northeni  SultAtchBiran,  to  the  oonfluenoe  ol  the  Tuin  and  TaltMB  RivccB,  Hack- 

Gen«ral  ekaradert.-^RtivniAt  to  the  mibgmui  TkrUmmimtia,^  wfakh  tamphatt 
■peeiea  inhabiting  shore  waters  and  apawning  in  Ut«  autumn,  sad  ■  dtaraetcriard 
by  a  compnratively  small  mouth,  ah«t  maxillary,  well-developed  AcMon,  and  Gm 
fleeh.  Differs  from  allied  northweatern  forms  {biddui,  launUm,  alatemuu,  and  punl- 
lut)  in  the  amaUer  number  of  ecske. 
■  Ducripfiono/lvpe.— Total  length,  166  mm.;    length  to  base  of  OMdal,  U7  nn. 

Head  (in  Utt«r  measure)  4.16;  depth  4.15;  width  2.28  in  depth.    E^  (la  hsad) 
4.13;  snout  3.67;  niaxilkry  2.7S;  interorbital  3.67.      Donal  11  "      ' 
anal  11  (developed  rays).    Scales  8-abaut  66-7;  before  donal,  38. 
gals  9.    GiU-rskers  11+22. 

Body  Ungate,  oom[H«aaed,  of  fairly  robust  appearance;  back 
ventral  outline  somewhat  rounded;  dqith  greateat  at  dorsal  ineertion,  equal  to  head; 
head  rather  broad;  profile  low,  nearly  etrai^t;  maxillaiy  ranching  (rosit  of  eye; 
supplemental  maxillary  about  .6  greatest  width  of  maxillary;  mandiWii  wehiag 
middle  of  pupil;  mouth  t«tTninal,  oblique;  lower  jaw  not  projecting  when  montk  ■ 
cloeed;  no  distbct  vertical  protuberance  at  tip  of  lower  jaw,  or  tiotdi  at  tip  «f 
upper  jaw,  as  in  athabaiet^  and  maeragnaihut^  giD-rakera  long  but  not  ao  ilindtr  as 
in  aOuihatea,  1.6  in  eye.  Caudal  peduncle  depth  l.S  in  length  fnxn  laat  anal  to  fint 
caudal  rays,  its  length  2.30  in  head;  donal  insertion  midway  between  tip  of  SDOot 
and  first  ray  of  caudal;  longeet  dorsal  ray  1.5  in  head;  dorsal  base  2.06  in  head;, 
moderate  in  siie,  itfl  length  from  tip  to  poet«rior  end  of  base  about  Jl 
of  eye;  cBUdoI  1.2  in  head;  pectorals  nearly  as  long  as  dorsal,  1.67  in  bead, 
halfway  to  ventrals;  ventrals  equal  to  pectorals,  reaching  newly  .97  iittanrr  to 
aual;  loogtet  anal  ray  2,36  in  head;  anal  base  2.06  in  head.  lateral  line  straight, 
ascending  a  little  At  anterior  end.    Bcoles  firm,  regularly  imbricated. 

Color  in  spirits:  upper  half  of  body  dark  bluish;  cheeks,  opercles,  and  sides 
below  lateral  line  with  fine  dork  puoctulatione;  doraal  and  caudal  eomewhat  duaky; 
pectorals  nearly  plain,  ventroU  and  anal  entirely  so. 

Remarks. — The  specimens  examined  number  twenty-eeven,  all  of 
which  were  taken  between  July  1 1  and  30.  The  type  is  the  largest  speci- 
men, and  the  next  measures  87  mm.  in  total  length.  The  remainder  are 
much  smaller,  between  25  and  52  mm.  in  total  length. 

The  tyjie  specimen  was  picked  up  dead,  with  a  gash  on  its  caudal 
peduncle,  an  if  it  had  sufTered  an  attack  by  some  voracious  pike  (Etoi 
ludus).  It  had  in  its  stomach  fragmentji  of  a  (cood-siied  caddis>fly. 
The  nume  we  have  bestowe<l  upon  the  species  is  a  reference  to  its  food 
habits,  as  thiLs  indicated. 


1.  lUI  I.  Bull.  U.  H,  Rumu  Pi^>H«.  XXIX.  p.  4. 
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Leudeh^^iTi  aUubue»,  new  species 
Cisco  of  Lakk  Athabaska 

Tgpe  loadily. — Lake  Athabaska,  at  the  moutb  of  Chariot  River,  noTthem  Sas- 
kat«hewan,  Canada. 

Tffpe  tpacimen.—No.  1020,  Victoria  MBmorial  Museum;  specimeo  in  alcohol; 
collected  June  28, 1914,  by  FranciB  Harper, 

Geograpkieal  range. — Known  only  from  the  type  locality. 

General  eharaetert. — Referable  to  the  subgenus  Cimo,'  which,  aa  compared  with 
Thriaeomimu*,  comprisea  species  inhabiting  deeper  water  and  spawning  in  mid- 
Bununer,  and  is  diorocteriied  by  a  relatively  large  mouth,  feeble  skeleton,  and  soft 
fiesh.  Differs  from  other  members  of  subgenus  except  tupernai,  Johanna,  and  prog- 
notAus  in  its  iHojectUg  lower  jaw,  and  from  theie  in  smaller  number  of  scales  and 
oarrower  interorbital.  DiSen  further  from  aupemaa  and  prognathut  in  smaller 
number  of  gill-rakers. 

De*eriplion  o/ l|/pe.— Total  length,  165  mm.;  length  to  base  of  caudal,  137  mm. 
Head  (in  latter  measure)  4.15;  depth  5.48;  width  2.08  in  depth.  Eye  (in  head) 
4.12;  snout  3.67;  maxillary  2.64;  interorbitol  4.71.  Dorsal  II  (developed  rays); 
anal  12  (devekiped  rays).  Scales  8-about  66-7;  before  dorsal,  about  32.  Gill- 
rokers  long  and  slender,  about  13+22. 

Body  elongate,  oompresaed,  slender;  back  not  elevated;  depth  much  lees  than 
head;  head  narrow,  pointed;  profile  low,  straight;  maxillary  reaching  front  of 
pupil;  supplemental  maxillary  half  greatest  width  of  maxillary;  mandible  reaching 
posterior  border  of  pupil;  lower  jaw  slightly  projecting  when  mouth  is  closed;  a 
vertical  protuberance  at  tip  of  lower  jaw,  and  a  slight  notch  at  tip  of  upper  jaw; 
apparently  a  few  minute  teeth  on  tongue.  Caudal  peduncle  depth  1.63  in  length 
from  last  anal  to  first  caudal  rays;  its  length  2,13  in  head;  dorsal  insertion  equi- 
distant between  tip  of  snout  and  first  caudal  ray;  longest  dorsal  ray  1.61  in  bead; 
dorsal  base  2.44  in  head;  adipose  rather  small,  iU  length  from  tip  to  posterior  end  of 
base  .5  vertical  diameter  of  eye;  caudal  1.2  in  head;  pectorals  longer  than  dorsal, 
1.5  in  head,  reaching  a  little  more  than  halfway  to  ventrats;  ventrals  nearly  equal  to 
pectorals,  1.53  in  head,  reaching  ,6  distance  to  anal;  longest  anal  ray  2,75  in  head; 
anal  base  2.36  in  head.  Lateral  line  straight,  ascending  a  little  at  anterior  end. 
Scales  thin. 

Color  in  spirits :  pale;  upper  parts  with  fine  dark  punctulations,  more  numerous 
on  back  than  on  sides;   dorsal  and  caudal  slightly  dusky;   other  fins  plain. 

Remarks. — -The  type  and  only  specimen  was  taken  from  the  stomach 
of  a  lake  Trout  {CrisHvomer  Ttainaycush). 

LeueichthTs  nutcroiiuthUB,'  new  species 
Cisco  or  Great  Si^ve  Lake 
Type  toeality. — Shore  waters  of  Great  Slave  lake,  near  Fort  Resolution,  Macken- 
tie,  Canada. 

Type  specimen.— No.  1031,  Victoria  Memorial  Museum;  specimen  in  alcohol 
(female  with  well-developed  ^gs) ;  collected  August  2(),  1914,  by  Francis  Harper. 

<CI.  JoidiuiBiid  Evenunn.  1011,  Bull.  U.  8.  Bumu  FuhFriei.  XXIX,  p.  4. 
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Gtographic  range. — Known  only  Trom  the  type  locality. 

General  eharactert. — Referable  to  the  subgenus  Citco  and  clonely  allied  to  L. 
athabaiar;  difTering  from  that  form  chiefly  in  deeper  body,  longer  6nii,  and  Diurr 
nuinen)UH  gill-Takcni. 

Demriplion  of  fype.—ToUii  length,  247  mm.J  length  to  base  fif  catldal,  30(1  nun 
Head  (in  latter  meaHure)  4.17;  depth  4.35;  width  2  in  depth.  Eye  (in  bead)  4.&7: 
Bnout  3.69;  maxillary  2.67;  intcrorbital  4.8.  Doraal  11  (developed  nya);  anal  II 
(developed  rays).  Scales  7-about68-7;  before  dorsal,  about  38.  BraaehiostcpJ* 
8.    Gill-nikera  14+27. 

Body  elongate,  compressed;  back  slightly  elevated;  the  eurre  of  donum  aod 
vent«r  about  equal;  depth  Kreat«st  in  front  of  donwl,  nearly  equal  to  head;  bead 
narrow,  points ;  profile  low,  straight;  maxillary  reaching  front  of  pupil;mppicaMiital 
maxillary  .67  grcalext  width  of  maxillary;  mandible  reaching  poatorior  border  nf 
pupil;  lower  jaw  distinctly  projecting  beyond  snout  when  mouth  iadoaad;  aTHtiral 
protubcranccattipof  lower  jaw,  and  a  slight  notch  at  tip  of  upper  jaw;  afew  BiiBittr 
teeth  OD  tongue;  gill-rakers  long  and  slender,  1.33  in  eye.  Caudal  pedunde  depth  1..S 
in  length  from  last  anal  to  finit  caudal  rays,  its  length  2,29  in  bead;  donal  inaertioD 
equidistant  between  tii>  of  snout  and  base  of  caudal ;  longest  dorsal  ray  1.3S  in  bead: 
dorsal  bB8e2.18  in  head;  adipoHC  rather  large,  its  height  from  tip  to  poaterior  cod  of 
base  .8  vertical  diameter  of  eye;  caudal  nearly  as  long  as  head;  pectorals  ■oBger  thu 
dorsal,  1.14  in  head,  reaching  nearly  .75  distance  to  ventrals;  ventrala  neariy  as  lon( 
as  doTsal,  1.33  in  head,  reaching  .67  distance  to  anal;  longest  anal  ray  1.85  in  hnd: 
anal  base  2.4  in  head.    Kcales  thin. 

Color  in  Bpirite:  pole;  back  faintly  marked  with  daric  punctulationa;  domi 
with  fine  dark  punctulations,  and  caudal  dusky  toward  tip;  other  fina  plain. 

Remarkn. — The  type  and  only  specimen  was  takeo  in  a  small- 
meshed  gill-net  a  few  hundred  yards  offshore  at  Fort  Resolution. 

None  of  the  three  ciscocs  here  described  belong  to  the  "tullibec" 
group  (subgenus  Allosomm),  though  one  or  more  of  them  are  perhapt' 
known  locally  by  that  name.  Leudchthys  macrogntdhut,  with  its  {Homi- 
nent  lower  jaw  and  pointed,  flattened  head,  approaches  the  coDej* 
(Stenodus  mackenzU)  in  form,  and  bears  a  noteworthy  superfieisl  re- 
semblance to  that  fish. 


58,57,13  C  (26,8) 

Artid.  in.-COLLEMB0LA  FROM  THE  CROCKER  LAND 
EXPEDITION   1913-1917' 

By  Ju8td8  W.  Folsou 
Uoivereity  of  IlliDois,  Urbana,  Illinois 

Plates  XVI  to  XXIII 

The  insects  of  the  order  Collembola  that  were  collected  in  Green- 
land by  M.  C.  Tanquary  and  W.  E.  Ekblaw,  of  the  Crocker  Land  Ex- 
pedition, and  form  the  subject  of  this  report,  lyosist  of  the  following 
eight  species: 

1,  Achorules  tuilberffi  Schaffer.  5.  Isotoma  diplophthalma  Axelson. 

2.  Ackorutea  armaius  (Nicolet).  6.  Isotoma  beaaelai  Packard. 

3,  Onyckiuriis  grmnlandicus  (Tull-      7.  Isotoma  olivaeea  TuUberg. 

bei^).  8.  Isotoma  violaceaTvilheTg. 

4.  TetracanlheUawahlgreniAxehon- 

Linoaniemi. 

A  ninth  species,  OrcheseUa  cinda  (Linnteus),  var.  vaga  (Linnteus), 
from  Newfoundland,  though  not  collected  by  the  Expedition,  is  also 
treated  of. 

Although  none  of  these  species  are  new,  all  of  them  except  OrcheseUa 
cincta  are  here  described  and  illustrated,  for  the  reason  that  the  existing 
descriptions  of  these  species  are  scattered  in  many  languages,  and  are 
often  incomplete  and  insufficiently  illustrated;  while  most  of  the  litera- 
ture of  these  forms  is  available  only  to  specialists. 

The  Expedition  brought  back  the  littlc-known  Onychiurus  gran- 
landicua  and  the  interesting  TetracarUkella  wahlgreni,  and  added  four 
species  to  the  faunal  list  of  Greenland. 

It  should  be  said  that  the  descriptions  and  figures  given  here  (with 
the  exception  of  figure  38)  have  been  made  from  the  Greenland  speci- 
mens. 

The  material  upon  which  this  report  is  based  has  been  divided 
between  The  American  Museum  of  Natural  History,  New  York  City, 
and  the  University  of  Illinois. 

>9<uDtiBc  Rnulta  d[  tha  Crocker  L^nd  Eipcdition. 
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Ashomtw 
I%t«  XVI, 
AdutrviM  duhiv*  TntusBa,  1876. 

1896.  ScBXmB,  1896.  Skobik 
Aehorula  dvbiut  vtx.  eoncotor  Cabpbh 
Aehorute*  tuW>ergi  BcBlrwMR,  1900a. 
AduiTvtet  tuUbtrgi  tbt.  amcofer  Baaii 

Unifona  bUokiah  blue.  Eyes  ei| 
1,  2)  witii  four  (loiDetuiies  five)  pe*^ 
liead;  sense  organ  of  third  segment  a 
curring;  inner  margin  unidentftte  be 
prolonged  outer  tnAiyn  and  with  basi 
feet.  Tenent  hairs  long;  1,  3, 3,  ss  a  i 
hairs  are  present  the  middle  hair  is  t 
dentes  in  length,  with  lamdla  narron 
form,  but  more  trften  apicallj'  rounded 
Anal  spines  (Fig.  7)  from  two-fiftiia  to 
prominent  oontiguaus  papilbe.  Cloth 
setts,  with  longer  sets  on  the  posterio 

The  specimens  collected  b> 
eoncoior  Carpenter,  in  which  thi 
fonnly. 

The  typical  form  of  the  species  is  known  tttsax  Nora  Zembl*,  ^ts- 
bergen,  Siberia,  and  Bohemia;  the  variety  eoneohr  frmn  Vmu  Joarf 
Land,  the  vicinity  of  Ellesmere  Land,  and  from  Massachusetts. 

Abundant  (No.  45)  Saunders  Island,  Greenland,  June  15,  1914, 
crawling  on  ground  on  sunny  slope.     (M.  C.  Tanquary) 

AehorutM  annatoa  (Nicolet) 
Plate  XVll,  Figures  9  to  13 

Podura  arnutia  NicoLET,  1841. 

Aehorute*  ormolu*  Gervais,  1844.  Nicolet,  1847.  Lubbock,  1868,  1S73.  Tino.- 
BBRO,  1871,  1872,  1876.  Parona,  1879,  1882,  ISSS,  189S.  T6MfieTjtiT,  18S3. 
OuDEUANB,  1890.  UzEL,  1890,  1891.  MacGillivkat,  1891.  Bcafin,  1881, 
1894,  1896a,  1902.  Moniez,  1894.  Dalla  Torbb,  1896.  RxDm,  I8H. 
Meinebt,  1896.  ScHArrER,  1896,  1897,  1900a,  19006.  CABramsB,  1807. 
Lie-Petter8en,  1896,  1898.  Foppe  and  ScHArrBB,  1897.  ScHBBBAaow, 
18986,1899a.  Carl,  1899.  1901.  Carpenter  and  Evanb,  1899.  Wabmbxb, 
1900a.  BtiRN'ER,  19016.  Krausbauer,  1902.  Willem,  1902.  Aaant,  IMS, 
1904,  AxELBON,  1905a,  19056,  1906.  Linnanieu  (Axelsm),  1907,  1909. 
CoLUNOE  and  Shoebotham,  1910.  luuB,  1912.  Shokbotbam,  1914.  Toir 
BOM,  1916. 

AdmralM  boletiforus  Packard.  1873.  MacCillivhay,  1891.  Dau.*  Tobwc,  1W5 
GDTBBtB,   1903. 
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Achoruta  marmoralut  Packard,  1873.    MacGiluvray,  1801,    Harvey,  1893. 
AehoruUt  texentU  Packard,  1873.    MacGillivrai,  1891.    Dalla  Torre,  1895. 
Achorutes  prtOorum  Packard,  1873.    MacGillivrat,  1891.    Dalla  Torre,  1895. 
UypogatlruTa  armala  Linnanieui  (Aitelaon),  1911,  1912.    CaSou,  1914. 

Very  variable  id  coloration.  General  color  vinaceous,  pale  violet,  greenish  gray, 
or  dark  blue.  The  BpecimenH  in  hand,  from  Greenland,  are  dark  blue,  pale  ventrally. 
Eyes  (Fig.  9)  eight  on  each  side.  Postant«nnal  organ  (Fig.  9)  large,  with  Tour  unequal 
peripheral  tubercles.  Ant«nnie  shorter  than  the  head;  segmenta  in  relative  lengths 
as5:4:5:6;  fourth  Begment  with  seven  olfactory  hairs:  two  outer,  two  inner,  and  three 
dorsal.  Between  the  third  and  Fourth  antennal  segments  is  a  large  ventral  evereible 
bilobed  sac.  Body  stout;  abdomen  Feebly  dilated.  Unguis  (Fig.  10)  long,  slender, 
slightly  curving,  unidentate  near  the  middle  of  the  inner  tnargin;  lateral  margins 
each  UDidentate  one-fourth  from  the  base.  Unguiculua  with  basal  lamella  and  seta- 
ceous apex,  extending  about  as  far  as  the  tooth  of  the  opposite  claw.  One  long  airaple 
hair,  in  place  of  a  tenent  hair.  Dentes  stout,  subcylindrical.  Mucro  (Fig.  II)  half 
as  long  as  dens,  apically  rounded;  inner  lamella  narrow,  simple;  outer  lamella  with 
a  large  subtriangular  dorsal  lobe.  Anal  spines  (Fig.  12)  long,  a  little  longer  than  the 
ungues  in  adult  specimens,  slender,  curving,  on  large  contiguous  papillfe,  which  are 
one-third  to  one-half  as  long  as  the  spines.  Clothing  (Fig.  13)  dense,  consisting  of 
abundant  short  curving  sette  and  numerous  long  hairs  and  setfe,  which  are  frequently 
serrate.    Length,  1.6  mm. 

AchoruUa  armaius,  one  of  the  most  abundant  and  best  known  specieB 
of  CoUembola,  occurs  in  large  colonies  in  a  great  variety  of  situations: 
under  the  loose  moist  bark  of  li^s,  on  damp  soil  under  wood  or  dead 
leaves,  underground  among  the  roots  of  grasses  or  other  plants,  in  moss, 
and  on  pools  of  fresh  water.  This  species  is  the  one  commonly  found  on 
fungi,  particularly  agarics,  though  it  occurs  on  Boletus,  Polyporus, 
MorckeUa,  and  other  genera  as  well. 

AchontUs  armatns  is  one  of  the  most  widely  distributed  species  of 
CoUembola;  It  is  known  from  all  parts  of  Europe,  from  Siberia,  Spitz- 
bei^en,  Greenland,  northern  Africa  (Tripoli),  Sumatra,  Ceylon,  New 
Zealand,  Brazil,  Paraguay,  Uruguay,  and  Chile,  Our  present  records 
(see  Folsom,  1916)  indicate  that  it  occurs  throughout  the  United  States. 

Five  specimens  (No.  119),  Umanak,  Greenland,  July  22,  I9I4,  in 
mushroom.     (W.  E.  Ekblaw  and  M.  C.  Tanquary) 

Onychiurus  sroBnlandiciu  (Tullberg) 

PUte  XVII,  Figure  14;  Plate  XVIIl,  Figures  16  to  23 

I.tpurapr(EnIarufiaiTDLLBEHO,  1876.    ScBdrr,  1894.    Lubbock,  1898.    Carpenter, 

1900. 
Lipura  Schdtli  Lie-Pettebsbn,  1896. 
A-phomra  gnmiandica  SchXtfer,  1900a. 
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White.  Subcylindric;  abdomen  not  dilated  I«t«nUr  (Hk.  14).  PMtMitcnuI 
orguu  (Pigs.  15-18)  Bmall,  simple,  each  coniiating  of  three  or  four  ample  peripheral 
tubercles,  home  on  a  central  stalk,  and  aet  in  a  unaU  elliptical  depmncMi.  heu> 
docelliofhead(Figs.  14andl8)a9followii:  ■ntennalbaae,3+3,atTan|Bduiatriaii|lc 
on  each  side;  poaterior  border  of  head,  3+3;  ventral  aiirfaea  of  bead,  1+1.  Anlot- 
me  shorter  than  the  head;  third  and  fourth  eegmentB  etout,  aepant«d  by  an  obliqw 
niture.  Senae  organ  of  third  antennal  segment  (Fig.  19}  with  five  pa|]ill«,  fiva  guard 
■etK,  two  tubereulate  sense  clubs  in  form  as  in  figure  19,  aitd  a  pair  of  mae  radi. 
Pseudocelli  of  body  (Fig.  14)  as  fellows,  in  donal  aspect:  protboraz — pranotum, 
l+I;  proximal  precoxal,  1+1.  Meeothorex — meaonotum,  3+3;praimaI  pneoaL 
1+1.  Metathorax — metanotum,  3+3;  proximal  preooxal,  1+1.  First  to  ftnvlli 
abdominal  segments,  inchisive,  3+3.    Fifth  abdominal,  4+4;  nxth,  0. 

Unguis  (Fig.  20)  curving,  untoothed.  Unguiculus  extending  thne-fiftlia  as  far 
ai  unguis;  basal  half  with  inner  lamella;  apical  half  aeominato.  Anal  apinea  (Fip. 
21  and  22)  two,  a  little  longer  than  hind  unguinili,  feebly  eurving,  on  widely  sepanted 
papillte  that  are  reduced  to  rings.  Clothing  (Fig.  38)  of  sparse  short  ainple  seta. 
Maximum  length,  1.7  nun. 

The  tubercles  of  the  poatantennal  organ  are  usually  three,  oceaauo- 
ally  four,  in  number. 

One  specimen  had  three  pseudocelli  on  the  antennal  base  of  the 
left  side,  but  only  two  on  the  right  side,  the  absent  pseudocdlus  being 
the  anterior  inner  one. 

Though  Tullberg  (1876,  p.  41)  mentions  but  one  tubercle  for  the 
postantennal  organ,  his  figure  shows  two — one  on  each  «de  of  the  eentnl 
stalk.  The  same  appearance  is  presented  in  my  material  imder  moder- 
ately high  magnification;  the  remaining  one  or  two  tubercles  being  as 
a  rule  less  evident,  and  appearing  clearly  only  imder  much  higher  mag- 
nification. 

Aphorura  quadriluberculaia  Bomer  (1901o,  p.  4)  is  probably  thii 
species.  Onychturus  affinis  Agren  (1903,  p.  128),  a  detailed  account  o( 
which  is  given  by  Linnaniemi  (1912,  p.  89)  is  closely  related  but  appar* 
ently  distinct. 

The  postantennal  oigans  of  0.  grceniandicus  and  its  few  allies  are 
simple  in  structure  as  compared  with  those  of  other  species  of  Onyehiuru* 
and  are,  at  least  in  external  appearance,  essentially  like  those  of  many 
species  of  Ackorutes. 

Onychiurus  gramlandicus  is  a  little-known  Arctic  species,  which  has 
been  reported  hitherto  from  Greenland,  Spitsbergen,  Fraiii  Josef  l^od 
and  Norway. 

Nine  specimens  (No.  44),  Saunders  Island,  Greenland,  June  15, 
1914,  in  moss.     (M.  C.  Tanquarj-) 
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TBtracanthallk  wkhlgroni  ^xelson-Linnaniemi 
Plate  XIX,  Figures  24  to  28 

TelracantkeUa  pilma  SchOtt,  1891  (part),  1894  (part),  1902  (part).     Lie-Pettersen, 

1896.    Wahloren,  1S99,  190CM>,  1906«.    Axelson,  1900. 
TelTocaitOteUa  caruUa  Schaffer,  1900a,  19006. 
TetracantheUa  wahlgreni  Linnanieui  (Axelson),  1907,  1912.     Baqnau.,  1914. 

Dark  blue.  Body  elongate,  narrowing  posteriorly.  Eyes  oq  black  patches,  S+8 
(Fig.  24);  the  two  inner  posterior  eyea  of  each  side  smaller  than  the  others;  the  five 
anterior  eyes  in  a  group  apart  from  the  three  posterior.    Postantennal  organ  (Pig. 

24)  narrowly  elliptical,  four  times  as  long  as  tbe  diameter  of  an  adjacent  eye,  oft«n 
with  a  constriction  near  the  middle.  Antennsc  shorter  than  the  head  (as  16:13); 
segments  in  relative  lengths  about  as  9:13:10:19  or  17:24:23:38.  Sense  organ  of 
third  antennal  segment  in  au  oblique  groove,  with  a  pair  of  oblique,  basally  bent 
sense  rods,  subtended  by  a  thick  ehitinous  ridge,  and  covered  with  an  integumentary 
fold.     Fourth  antennal  segment  with  curving  slender  olfactory  setffi.     Unguis  (Fig. 

25)  stout,  unloothcd.  Unguiculus  extending  half  to  three-firths  as  far  as  unguis, 
lanceolate,  acuminate,  Clavate  tenent  hairs  two,  extending  as  far  as,  or  tarther  than 
the  unguis.  Femur  with  a  single  long  clavate  hair.  Second,  third  and  fourth  ab- 
dominal segments  subequal  in  length  dorsatly.  Anus  ventral.  Genital  and  anal 
segments  confluent,  bearing  two  pairs  of  spines  (Fig.  26).  Posterior  spines  a  little 
longer  than  hind  ungues,  feebly  curving,  on  stout  papillie  almost  half  as  long  ae  the 
spines.  Anterior  spines  similar  to  posterior  spines,  but  a  little  shorter.  Anogenital 
segment  with  many  long  stiff  hairs,  many  of  which  extend  backward  beyond  the  end 
of  the  abdomen  and  are  often  apically  bent  and  minutely  clavate.  Furcula  quite 
short,  appended  to  the  fourth  abdominal  segment  and  extending  to  the  posterior 
margin  of  tbe  third  abdominal  segment.  Manubrium  stout,  with  several  pairs  of 
seise.  Mucro  and  dens  confluent.  MucTodentes  convergent,  in  form  as  in  figure  27, 
each  with  three  sctip.  Rami  of  tenaculum  bidentate;  corpus  with  a  single  st«ut 
curved  seta.  General  clothing  (Fig,  28)  of  short  equal  curving  simple  sctte  across  the 
middle  of  the  segment,  with  a  transverse  row  of  long  erect  simple  sensory  seta;. 
Cuticula  not  tuberculate,  but  figured.    Length,  2  mm. 

According  to  Linnaniemi  (1912)  the  rami  of  the  tenaculum  are 
tridentate,  sometimes  bidentate;  and  the  corpus  bears  at  times  two 
sets. 

The  two  specimens  collected  by  the  Crocker  Land  Expedition  are 
small  individuals,  measuring  0.82  and  0.91  mm,  in  length,  respectively. 
These  agree  in  all  essentials  with  the  account  of  T.  waklgretii  given  by 
Linnaniemi  (1912),  who  has  separated  this  species  from  T.  pilosa  Schott. 

The  genus  TetracantheUa  is  of  special  systematic  importance  as 
forming  a  link  between  Achorutinse  and  Isotominie. 

This  species,  wahlgreni,  has  been  taken  usually  under  moss,  lichens, 
or  stones,  and  sometimes  on  the  surfaces  of  pools.  It  is  arctic  or  sub- 
arctic in  distribution,  and  has  already  been  reported  from  Spitzbergen, 
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Bear  Island,  Finland,  Norway,  and  Sweden.  I  have  recently  atudied 
three  specimens  from  Bernard  Harbour,  N.  W.  T.,  that  were  Ixougbt 
back  by  the  Canadian  Arctic  Expedition,  1013-1916. 

Two  specimens  (No.  126),  Umanak,  Greenland,  July  22,  1914,  ia 
moss.    (W.  E.  Ekblaw) 

isotoma  (ToUooada)  dlplcphtbalma  Axelson 

Plate  XX,  Figures  2B  to  34 

Itotoma  dipfopUAobna  Axklsoh,  1902. 

Foliotitia  quadruKutata  vsr.   tUjAtjAAabna  I^mfAinua   (Axdeoa),    1W7,   IQOS. 

COLUNQE  AND  ShOEBOTKAM,    1910. 

ItoUtma  hinaeulala  Colunoe  amd  Bhosbothah,  1009. 
Potwmia  dtpIoMtAoJma  LiNNAMiin  (Awlson),  ISll,  1912. 

Eloogate,  white.  Eyes  (Fig.  29}  I+l,  sppearins  M  a  rouad  Uaek  spot  on  eaefa 
ride  of  the  head.  FOetantennal  organ  (Fig.  29}  doae  to  eye,  ItMr  to  fife 
times  as  long  as  the  diameter  of  the  eye,  subellipUoBl,  ooutriotod  near  tbe  middle 
of  the  anterior  margin,  with  thick  chitinous  wall.  Antenue  ili^itljr  loosar  Ibaa 
the  head,  with  aegmenta  in  relative  lengths  about  as  6:10:11;31  or  8:10:10:18. 
Unguis  (Fip.  30  and  31)  simple,  without  lateral  or  inner  teeth  Unguieiilai  Uaoea- 
late,  untoothed,  extending  half  as  far  as  the  unguis  on  the  fan  feet  (Fig.  30}  and  tao- 
thirds  as  far  on  tbe  hind  feet  (Fig.  31}.  Tenemt  haiia  absent.  I^at  three  abdominal 
segments  ackylosed,  with  sometimes  a  trace  of  a  donal  suture  between  the  foortb 
and  fifth  abdominal  s^menta.  Anus  ventro-caudal.  Furcula  appended  to  tbe  (oorth 
abdominal  segment,  short,  extending  not  quite  to  tbe  posterior  margin  ol  tbe  seeood 
abdominal  segment.  Manubrium  stout,  longer  than  dens  (numubrium:  dens: 
mucro  =  5:4:l).  Dens  (Fig.  32)  stout,  with  a  few  minute  dorsal  erenulations  near 
the  middle,  and  a  long  erect  dorsal  proximal  seta.  Each  dens  bean  a  basal  inner  pair 
of  strong  chitinous  hooks.  Mucro  (Figs.  32  and  33)  three-fifths  as  long  as  hind  uncuis, 
bidentate;  apical  tooth  hooked;  anteapical  tooth  subequal  to  apical  or  sli^tlj 
larger,  suberect  or  feebly  hooked.  Rami  of  tenaculum  quadiidentate;  corpus  with 
a  smgle  stout  curving  ventral  seta.  General  clothing  (Fig.  34)  of  dense  short  stiff 
sets,  absent  on  the  anterior  and  posterior  regions  of  most  of  the  body  segments. 
Sensory  sets  long,  outstanding,  simple.    Length,  1.1  mm. 

The  examples  from  Greenland  agree  accurately  with  Axelaoo's 
description  of  the  species,  except  in  regard  to  the  second  antennal  seg- 
ment, which  in  these  two  specimens  happens  to  be  not  longer  than  tbe 
third — an  unimportant  difference. 

In  this  paper  I  have  followed  Linnaniemi  (1912)  in  regarding 
diplopklhalma  Axelson  as  specifically  distinct  from  quadrioeulata  Tull- 
berg,  although  the  two  forms  are  almost  exactly  alike,  except  as  regards 
the  number  of  eyes.  Linnaniemi  (1912)  observes  that  in  dipIopACAobia 
the  olfactory  sets  of  the  fourth  antennal  segment  (as  many  as  d^t  of 
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which  may  be  preaent)  are  clearly  differentiated ;  while  in  quadrioculata 
they  are  difficult  to  distinguish  from  ordinary  sette. 

This  species  is  found  on  the  ground  under  wood  or  dead  leaves,  and 
in  moss.  It  has  been  reported  hitherto  only  from  Russia,  Finland, 
Norway,  Sweden,  and  England;  but  I  have  taken  it  abundantly  in 
Illinois  under  damp  logs  and  dead  leaves  in  swampy  places. 

Two  specimens  (No.  44),  Saunders  Island,  Greenland,  June  15, 
1914,  in  moss.     (M.  C.  Tanquary) 

Iiotoma  (Arehliotoma}  b«iul>l  Packard 

Plate  XXI,  Figures  35  to  43 

laoUmta  Beaselsii  Packard,  1877.    MacGiixivrav,  1891,  1896. 

Itotoma  besselai  Schapfeh,  1900a.    Foi^ou,  1901.      Axelson,  19056.    WAHLaitEN, 

1906f. 
I$oloma  beat^i  Davenport,  1903.    Bacon,  1912,  1914. 
laotama  rpiiibrrgenetinii  Ldbbock,  1898.     Cabpehter  and  Evanb,  1890.     Skori-  , 

Kow,  1900. 
ItoUma  aretiea  Scherbakow,  lB99a,  1899b. 
Igobma  jattmayertti*  Wahlorbn,  1900a. 

Proitoloma  bemdn  Linnanikmi  (Axelson),  1907,  1911.    Baonall,  1909. 
ArekUoloma  bemehi  Linnanieui  (Axelaon),  1912. 

Gray,  bluish  gray,  blue,  or  blockish;  in  alcohol  more  or  leaa  greenish.  Borders 
of  body  segmente  pale  or  white,  Riving  the  insect  a  banded  appearance.  Posterior 
region  of  head  and  sidee  of  body  with  unpigmented  spots.  Body  slender.  Head 
broad,  long  and  low-arched.  Eye  spots  elongate.  Eyes  8+8  (Fig.  35),  the  two  inner 
pronmal  eyes  on  each  side  being  much  smaller  than  the  others.  Po«tantennal  organs 
(Fig.  35)  elongate,  narrowly  elliptical,  one  and  one-half  to  four  times  as  long  as  the 
diameter  of  an  adjacent  eye.  Antenna  usually  as  long  as,  or  slightly  longer  than,  the 
head;  in  some  specimens  1.7  times  as  long,  however.  Ant«nnal  segments  in  relative 
lengths  about  as  3:4:5:4  or  8:10:9:12;  the  last  segment  being,  therefore,  relatively 
short.  Sense  organ  of  third  antennal  segment  consisting  of  two  feebly  curving  rods 
subtended  by  a  chitinous  ridge.  Fourth  antennal  segment  with  a  few  curving  blunt 
sensoiy  sette.  Femur  and  tibiotarsus  each  with  a  distal  subsegment  (Fip.  3d-38) 
on  all  the  l^s.  Hind  femur  with  a  distal  outer  thomlike  process  (Fig.  38).  Unguis 
(Figa.  36  and  37)  narrow,  curving,  without  lateral  teeth  and  without  an  inner  tooth; 
often  with  a  small  inner  tooth  according  to  Linnaniemi  {1912,  p.  120).  Unguiculus 
extending  three-fourths  as  far  as  unguis,  broadly  sublanceolate,  apically  setaceous, 
untoothed,  with  outer  lamella  absent.  Tenent  hairs  absent.  Third  and  fourth 
abdominal  segments  subequal,  or  third  a  little  shorter  than  fourth  (as  7:8).  Fifth 
and  sixth  abdominal  segments  almost  or  completely  ankylosed;  there  being,  bow- 
ever,  in  some  specimens,  particularly  in  small  individuals,  a  faint,  short,  dorsal  suture 
between  the  two  segments.  The  last  two  abdominal  segments  project  conspicuously 
beyond  the  base  of  the  furcula,  which  arises  (apparently)  from  both  the  fourth  and 
the  fifth  abdominal  segments.    Furcula  stout,  of  almost  uniform  thickness,  extending 
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not  quite  to  the  veatnd  tube.  Manubrium  long,  alendsr,  with  long  tmal,  or  bMtl, 
aegmeat;  with  small  ventral  sebs  and  manjr  longo'  or  ihortv  atiff  donal  attm. 
Manubrium  equal  to  dens  plus  muero  in  length.  Dentee  stout,  not  tapering  diataUjr, 
rounded  apicaUy,  not  crenulateortuberculatedotsally,  withntanyihofftaetKdotMllj 
and  ventraliy.  Mucronee  (Fip.  39-41)  about  u  long  as  hind  ■"■b'"'-"''i  tridn- 
tate,  with  a  large  apical  tooth  and  a  pair  of  large  dono-lateral  baHtl  l«eth.  Apical 
tooth  shaped  like  the  end  of  a  cibtoe;  basal  teeth  subtriaagular,  rabequal  and 
opposite.  Rami  of  tenaculum  (Fig.  42}  quadridmUte;  corpus  with  a  large  sub- 
coniool  anterior  accessory  lobe,  and  without  sebe.  GeiMral  clothing  of  deoae  shoR 
•ette  (Fig.  43),  becoming  longer  on  the  posterior  part  of  the  abdomen.  Long  out- 
standing setm  oficur  also  on  all  the  body  eesmente.  Two  ezoeptionally  ItMig,  slender, 
naked  hairs,  known  as  bothriotricha,  are'  present  dorsally  on  the  genital  Mgnxnt. 
All  the  seta  are  simple.    Length  usually  1-l.S  mm.;  """"""",  2.1  mm. 

The  poetantennal  oi^ana  vary  considerably  in  length,  but  in  the 
Greenland  epecimens  are  about  three  times  as  long  u  the  diameter  of 
an  adjacent  eye. 

The  antennal  B^ments  vary  greatly  in  relative  lengths,  but  the 
fourth  is  characteristically  short  in  relation  to  the  third. 

In  specimens  from  Massachusetts  some  of  the  stiff  outatandiQg  aeta 
of  body,  legs,  and  antenns  are  thickened  and  spinelike,  as  in  figure  38 
— a  condition  not  found  as  yet  in  the  Arctic  material  that  I  have  studied. 

Some  years  ago,  through  the  courteay  of  Dr.  A.  S.  Packard;  I 
examined  c^htccn  cotypes  of  this  species,  the  property  of  the  United 
States  National  Museum.  These  were  collected  by  Dr.  Bessels  at  Polaris 
Bay,  Greenland,  Lat.  81°  20'-81''  50'  N. 

Isotoma  besselai  is  strictly  a  littoral  spwies,  being  limited  to  the 
seashore  lietwecn  tide  marks,  where  it  occurs  under  stones,  seaweed  or 
driftwood,  or  burrowing  in  the  sand,  or  exposed  on  the  shore.  It  is  an 
agile  species  and  a  vigorous  jumper,  as  mentioned  by  Davenport  (1903) 
in  his  interesting  account  of  the  distribution  and  movements  of  Httoral 
Collembola. 

Imtoma  bcxsclsi  has  been  recorded  from  Greenland,  Jan  Mayei«-T: 
Land,  Spitzbcrgen,  Nova  Zcmbla,  Russia  (Kola  Peninsula),  Finland  A 
Norway,  Scotland,  England,  Massachusetts,  New  York,  California-^ 
and  Tierra  del  Fuego.  The  species  is  known  to  range  from  nortbcrv — 
Greenland  almost  to  the  Antarctic  Circle  and,  in  my  opinion  (Folsoocr^ 
1901),  owes  its  exceptional  distribution  to  marine  currents. 

Thousands  of  specimens  (Nos.  68,  13S),  I'manak,  Greenland,  Jur^^v 
28,  July  20,  1914,  under  stones  along  Im-ucIi.     (M.  C.  Tanquary) 
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Iiotomft  olivkOBk  Tullberg 
Plate  XXII,  Figures  44  to  52 

Itotoma  oHiiacta  Tullberq,  1871,  1872.    Uzel,  1890.    ScHtiir,  1894,  1896b,  1902. 

Redter,  1895.  Lie-Pbttebsbn,  1896.  Scherbakow,  1898a,  18986.  Wahl- 
GREN,    1900a,    190ea,    19066.     BOrner,    1901t.     Axelson,    1904,    19056,    1906. 

LiNNANiEHi  (Axelson),  1907,  1909,  1911,  1912. 
Itotoma  voTOffinum  Uebl,  1890. 

Olivaceous  greenish,  in  alcoholic  apccimeoB,  as  the  effect  of  a.  blue  pigment  with 
a  yellowish  ground  color.  Head  and  body  with  many  pale  spots  of  the  ground  color. 
Legi  and  furcula  pale,  or  pigmented  basally.  Antennee  pigmented  distaUy,  paler 
proximally.  Eyes  (Fig.  44)  8+8,  subequal.  Postantennal  organ  (Fig.  44)  eUiptical, 
tiro  and  one- half  to  three  times  as  long  as  the  diameter  of  an  adjacent  eye.  AnteaDie 
longer  than  the  head;  third  segment  usually  a  little  shorter  than  the  second;  occa- 
sionally equal  to  second  or  even  slightly  longer.  Sense  organ  of  third  antcnnal  seg- 
ment as  in  figure  45,  subtended  by  a  chitinnus  ridge.  Fourth  antennal  segment 
without  olfactory  setie.  Unguis  (Fig.  46J  curving,  with  a  pair  of  small  lateral  teeth; 
inner  margin  unidentate  near  the  middle,  though  the  tooth  is  soraetimes  minute  or 
absent,  especially  in  small  individuals.  Unguiculus  extending  half  as  far  as  unguis, 
broadly  sublanceolate,  apically  acuminate,  with  usually  a  minute  angle-tooth. 
Tenent  hairs  absent;  in  place  of  these  a  single  long  seta.  Abdominal  segments 
without  ankylosis.  Third  abdominal  segment  sUghtly  longer  than  the  fourth  (as 
12:11);  occasionally  equal  to  fourth.  Furcula  appended  to  the  fifth  abdominal 
segment  and  extending  to  the  ventral  tube.  Dentes  more  than  twice  as  long  M 
manubrium  (as  44:19),  slender,  gradually  tapering,  dorsally  crenulate,  the  crenula- 
tions  disappearing  a  little  in  advance  of  the  mucro.  Mucro  three-fourths  as  long  aa 
hind  unguiculus,  quadridentate  (Figs.  47-50).  Apical  tooth  the  longest,  hooked. 
Ant«apical  tooth  a  little  shorter,  conical,  erect  or  slightly  inclined.  Third  and  fourth 
teeth  subequal,  almost  opposite,  oblique  or  suberect,  one  being  lateral  and  the  other 
DKsaJ  in  position.  Rami  of  tenaculum  (Fig.  51)  quadridentate;  corpus  with  several 
Kts  (five  to  eight  seen  in  various  specimens).  Clothing  (Fig.  52)  of  dense  stiff  simple 
sette,  becoming  longer  posteriorly;  with  a  transverse  row  of  longer  suberect  simple 
setae  across  the  middle  of  most  of  the  body  segments.  Length,  1.5  mm.  (2  mm.  in 
Jarge  European  specimens). 

The  antennal  segmenta  vary  greatly  in  relative  lengths,  which  may 
be  expressed  approidlnately,  however,  as  8:11:10:17  or  7:16:13:21; 
Occasionally  there  occurs  such  a  formula  as  4:7:7:12. 

The  specimens  from  Greenland  agree  with  my  European  examples  of 
olivacea,  which  were  determined  by  Schott  and  sent  to  me  by  Schaffer. 
This  is  evidently  the  forma  ■principalis  of  Linnaniemi  (1912,  p.  149). 

In  Europe,  this  species  is  found  on  the  ground  under  stones,  wood, 
OT  dead  leaves,  on  pools  and  often  in  moss.  It  is  known  from  Norway, 
Sweden,  Russia,  Germany,  and  Bohemia.  Although  oUvacea  is  one  of  the 
ixiost  abundant  collembolans  in  parts  of  northern  Europe  (Finland,  for 
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example),  it  has  been  reported  but  once  from  the  Polar  region,  when 
Wahlgren  (1900a,  p.  367)  recorded  a  single  individual  taken  under  mon 
near  the  seashore  in  East  Greenland  (Lat.  72°  46'  N.)- 

Fourteen  specimens  (No.  126),  Umanak,  Greenland,  July  22,  1914, 
in  moss.     (W.  E.  Ekblaw) 

botom*  vioUoM  Tullberg 
PUt«  XXIII,  Figurea  53  to  60 

ItoUmta  violacvi  TcLLBEHO,  1876.  BCBGTt,  1894,  1902.  RiUTBB,  189S.  Lo- 
Pbttwuibn,  1896.  SchXffer,  1896,  1900a,  1900b.  Pom  Am  ScaXmE, 
1897.  ScHE&BAKOW,  18986.  Skorikov.  IOOD.  BOkmsb,  19016.  kauMK,  1903, 
1904.  AxELBON,  1904,  1905b,  1906.  Linnaniemi  (AxdK»),  1900,  1911, 1912. 
Wahloren,  1906(1,  1906b.    Sboebotham,  1911. 

Iiolttma  violacea  vaf,  mwronata  Axelbon,  1900.  LiNNAHmu  <A»Ibod),  1912. 
Wahlgren,  19066. 

laoUma  mwrotuila  Axeuon,  1904,  1905b,  1906.  Linnaniemi  (Axelaon),  1907,  1909, 
1911.     AoHEN,  1904. 

Clear  violet  or  blackish  violet.  Le^  aod  furculs  white,  or  pigmeat«d  baamllj; 
antenns  violet.  Body  with  many  pale  spots.  Ant«rior  bordera  of  body  aegmeoU 
pale,  giving  the  effect  of  aarrow  bands;  head  frequently  pale  laterally.  Pcwtanteniial 
organ  (Fig.  53)  situated  close  to  the  eye«,  elliptical,  slightly  longer  than  the  diameter 
of  an  adjacent  eye  (as  7:6  or  10:9),  with  a  wide  border.  Eyes  (Fig.  S3)  8+8,  sub- 
equal.  Antenote  longer  than  the  head,  with  segments  in  relative  lengths  about  as 
11:15:18:30  or  9:14:15:29.  Sense  organ  of  third  antennal  segment  aa  in  figure  54, 
with  a  chitinoua  ridge.  Fourth  antennal  segment  without  olfactory  self.  Unguis 
(Fig.  55)  curving,  with  a  pair  of  lateral  teeth,  and  without  an  inner  tooth  ([Wesenl, 
however,  in  some  F^ropean  specimens).  Ungulculns  extending  a  little  more  than 
half  as  far  or  the  unguis,  broadly  sublanceolatc.  acuminate,  with  an  inner  tooth. 
usually  evident  but  occasionally  obscure.  Tenent  hairs  absent.  Abdominal  seg- 
ments without  ankylosis.  Third  and  fourth  abdominal  segments  subequal.  or  third 
Hlightly  shorter  than  the  fourth  (as  6:7).  Furcula  appended  to  the  fifth  abdominal 
segment,  extending  to  the  ventral  tube.  Dens  two  and  one-half  times  as  lon|t  u 
nuuiubrium,  slender,  gradually  tapering,  crenulafe  dornally,  the  crentilations  bedim- 
ing gradually  smaller  distally  and  disappearing  some  distance  in  advance  of  the 
mucro.  Mucro  slightly  shorter  than  hind  unguiculus,  quadridentate  (Figs.  56-58.1. 
Apical  tooth  usually  the  longest.  Anleapical  tooth  suberect,  occasionally  as  large  as 
the  apical  tooth.  Third  and  fourth  teeth  proximal,  almost  opposite;  one  being 
lateral  in  iNMtilion.  Asubapical  ventral  bristle  on  the  dens  extends  beyond  the  middle 
of  the  niurro  in  some  si>eciniens;  in  others  it  is  short.  Rami  of  tenaculum  quadrideit- 
tate  (Fig.  59);  corpus  with  a  few  stout  ventral  setic  (as  many  as  16  in  laige  European 
examples).  General  clothing  (Fig,  60)  of  numerous  strong,  stiff  or  curving  set*, 
moderately  long;  with  long  stout  outstanding  sets,  numerous  and  bowed  on  the 
la.«t  two  abdominal  segments.  These  large  seta^  are  simple  in  typical  twlacea.  but 
fciithiTi'd  in  the  varietj'  miicronata.  Length,  1.3  ml 
Euro|)f»n  specimens). 
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The  inner  tooth  of  the  unguis  is  said  by  some  European  writers  to 
be  present,  and  by  othere  to  be  absent;  it  doubtlesss  varies  in  its  occur- 
rence, as  it  does  in  many  other  species  of  laotoma. 

Thirteen  of  the  specimens  collected  by  Mr.  Elkblaw  have  the  pin- 
nate sets  that  distinguish  the  variety  mucronata;  the  remaining  speci- 
men, without  feathered  setse,  is  typical  violacea. 

In  Europe,  laotoma  vioiacea  is  a  common  species  under  loose  bark, 
stones,  or  dead  leaves,  and  in  moss.  The  typical  form  is  known  from 
Norway,  Sweden,  Russia,  Finland,  Siberia,  Germany,  Switzerland, 
England,  and  Spitsbergen;  the  variety  mucronata  from  Norway, 
Sweden,  and  Finland. 

Fourteen  specimens  (Nos.  122,  126),  Umanak,  Greenland,  July 
22,  1914,  in  moss.     (W.  E.  Ekblaw) 

Orchwlla  dnota  (Linnffius)  var.  nga  (Linnieus) 

Podura  aiga  Linnxub,  1767. 

Htterolotna  vaga  BODSUET,  1839.     Ge'rvais,  1844. 

OreUtUa  ciitda  var.  vaua  Rbuteh,  1895.   Schajtbr,  1896,  19006.  Scberbarow, 

18986.     Carl,  1899,  1901.     Carpenter  and  Evans,  1S99.    BOrner,  IWIb. 

Kbadsbadbb,  1901.    VoioTS,  1902.     Aoren,  1903.     Axelson,  19056,  1906. 

LiHNANisin    (Axelson),    1907,    1012.     Wahloren,    19066.     Ijk-Pettersen, 

1907.     COLLINOE  AMD  Sboebothah,  1910. 

Among  the  material  received  for  study  from  The  American  Museum 
of  Natural  History  was  one  specimen  from  Newfoundland  which,  though 
not  collected  by  the  Crocker  Land  Expedition,  may  appropriately  be 
recorded  here. 

This  specimen,  mounted  on  a  card  point,  was  shrunken  and  some- 
what mutilated,  but  still  recf^nizable  as  the  black  variety  vaga  of  the 
common  OrcheaeUa  cirtcto. 

Head  and  body  black  witb  these  exceptions:  second  abdominal  s^ment  white; 
mesoDotum  and  metanotum  each  with  a  lateral  elongate  oblique  white  mark  Firat 
and  third  antennal  eegmeats  black;  second  segment  black  on  proximal  half,  white  on 
distal  half.  Femora  black;  tibiotarsi  white,  or  shghtly  pigmented  apically. 
Furcula  white.    Length,  3.4  mm. 

Oreheselia  eincta,  which  is  found  on  the  ground  under  dead  leaves, 
wood  or  stones/  as  well  as  in  moss  and  under  loose  bark,  is  a  conspicuous 
collembolan  on  account  of  its  size,  coloration,  activity,  and  abundance. 
The  species  is  highly  variable  in  coloration,  but  nevertheless  easily 
distinguishable . 
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Fig.  1.  Achorutet  tiiW>ergi,  left  poatantenn&l  organ,  with  adjacent  eyee,  XT 

Fig.  2.  Achonlea  Ivilbergi,  left  paBtantennal  argut,  X1260. 

Fig.  3.  AehoruUt  UiUbergi,  sense  organ  of  third  antennai  segment  of  left  si 
X  735. 

Fig.  4.  AcAorufM  lviB>tTgi,  right  hind  foot,  X6Q2. 

Fig.  5.  AchorvUt  IvJ&erffi,  right  mucro,  X735. 

Fig.  6.  AchonUes  ItMvrgi,  left  mncro,   X736. 

Fig.  7.  Achoruiee  luUbergi,  left  anal  spine,  X73S. 

Fig.  8.  Achorutet  tiiUberffi,  dorsal  setie  of  first  abdominal  segment,  X390. 
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Fig.  15.    Onyehuirut  gntnlandic<i»,  right  poatantonns]  organ,  XSOO. 

Fig.  16.     OnychiuruB  [rrvniandicus,  right  poetontenukl  orgut,  XSOO. 

Fig.  17.    Onychiunu  grmdandicut,  left  pofltantennal  organ,  XSOO. 

Fig.  IS.    Onyehiunu  greenlandieua,  pseudooelli  of    left  sntennnl  base, 
poetanteniial  organ,  X365. 

Fig.  19.    Onyehiurut  gramiandicui,  mom  organ  of  third  anlentuJ  • 
right  side,  X1260. 

Fig.  20.     OnvrAtunu  granlandieut,  left  hind  foot,  XS06. 

Fig.  21.    Onyehiurut  gnrrUandiciu,  anal  spinee,  X295. 

Fig.  22.    Onyehiurut  grosniandieua,  right  anal  ipine,  X505. 

Fig.  23.    OnyehiuruM  granlandicut,  dorsal  setie   of   tint  abdominal  wgrn.* 
X260. 
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Fig.  24.  Ttlraeantkdia  waUgrm*,  eyea  muI  poaUoteniul  ortn  of  rifbt  nfi», 
X767. 

Fig.  25.  TdraeanA^ta  uoUprmt,  right  hind  foot,  XI 192. 

Fig.  28.  TBtnioin(A«Ua  iMihVm*>  abdominnl  apinM,  X337. 

Fig.  27.  TetracarUheUa  mMfrtni,  left  upect  of  muerodentMi,  X757. 

Fig.  28.  T'etraranlAeUa  wtMtreni,  donal  aette  of  third  abdonuiwl  segment, 
X450. 
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Maasachusetti 
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Fig.  40. 

Fig.^1.    Itoloma  beM«In,  ri^t  mucro,  X653. 
Fig.  42.    Itoloma  bettelti,  left  aspect  of  tenaculum,  X793. 
Fig.  43.    Itoloma  betielri,  donal  seta  of  first  abdominal  segment,  X480, 
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Fig.  44.  laotoma  oUeatta,  eycfl  and  poatanteunal  orgui  of  left  sidr,  X3S4. 

Fift.  45.  IttAoma  oHvacea,  senae  o^uk  of  third  anteimal  oegment  of  ri(hl  wie, 
X1270. 

Fig.  46.  Itotoma  olwocea,  right  hind  foot,   XlOie. 

Fig.  47.  Imtoma  oUmuea,  left  mucro,  X1272. 

Fig.  46.  Itotoma  alvxicea,  left  mucro,   X1272. 

Fig.  49.  ItiAoma  olwacta,  right  mucro,  X1333. 

Fig.  50.  liotoma  olwacea.  left  mucro,  XI272. 

Fig.  51.  li<A>ma  olivacta,  left  aspect  of  tenaculum,  X784. 

Fig.  52.  laoloma  olivacea.  dorsal  aetse  or  second  abdominal  segment.  X472. 
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Fig.  53.  Imtoma  nolnoea,  eyes  uid  postkntennal  orBan  of  ri^t  nde,  X443. 

Fig.  54.  Itotoma  mdaeta,  sense  oix&d  of  third  anteimal  aegment  of  ri^it  mit, 
X962. 

Fie.5S.  /M)(oiiM>c{oIac«t(,  left  hind  foot,  X1192. 

Fig.  56.  /Mloma  notoiMt,  I^  mucro,  XlOOe. 

Fig.  57.  /(obMna  noloeea,  Ti^t  mucro,  XIODS. 

Fig.  58.  faolMnamoIiuiea,  left  mucro,abnonnBlinhATiiiBbiittht«e  teeth, XIMX. 

Fig.  59.  laoloma  maiaoea,  left  aspect  of  tenaculum,  X757. 

Fig.  60.  Isctoma  violaeta,  doreal  setie  of  second  abdominal  eegnwnt,  X735. 
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Arttela  IV.— INSECTS  OF  FLORIDA 

Va.       SUPPLEHENTART  NOTES  ON  ThE  WaTER  BEETLES 

By  W.  S.  Blatchley 

In  the  fifth  paper*  of  a  series  on  the  Insects  of  Florida,  Chas.  W. 
jeng  and  Andrew  J.  Mutchler  give'  a  list  of  all  the  species  of  the  families 
^ytiacidffi,  Haliplids,  Gyrinids,  Hydrophilids,  Sphteridiids,  and  Pami- 
Is,  known  to  the  authors  to  occur  in  Florida,  with  full  notes  on  their 
listribution  within  that  state  and  keys  to  the  species  of  many  of  the 
[enera.  They  refer  to  the  writer  quite  often  as  furnishing  notes  on 
distribution  and  also  descriptions  of  several  species.  The  data  for  most 
of  these  notes  were  obtained  and  given  to  Mr.  Leng  some  years  ago. 
MoT«  extended  collecting  in  the  southern  part  of  the  state  and  more 
careful  study  of  the  species  taken  have  furnished  additional  facts  con- 
ceming  the  distribution  of  many  of  the  species  listed,  and  have  also  led 
to  a  change  of  opinion  regarding  the  names  of  some  of  the  species.  The 
following  notes,  additions,  and  corrections  are  therefore  offered  as  sup- 
plementary to  the  valuable  paper  of  Leng  and  Mutchler,  the  species 
added  being  CopeUUua  debilia  Sharp,  Copelalus  chevroUUi  austratta 
ScWEFer,  Agabus  semivittatus  LeConte,  Derdllus  aUua  (LeConte)  and 
the  new  species  herein  described,  while  Dineutes  emargiTuUus  (Say) 
should  be  stricken  from  their  list. 

The  collecting  by  the  writer  in  Florida  has  been  limited  to  the  period 
between  October  20  and  April  15  and  has  eirtended  over  a  range  of 
xven  years.*  While  the  majority  of  Florida  beetles  which  pass  the 
"inter  in  the  adult  stage  are,  at  that  season,  inactive  and  more  or  less 
in  a  state  of  hibernation,  this  is  not  true  of  the  water  beetles  and  they 
can  be  taken  in  numbers  at  any  time.  A  cold  snap  lasting  several 
days,  or  even  weeks,  doubtless  causes  many  of  them  to  burrow  in  the  mud 
or  hide  beneath  debris  along  the  shores.  A  few  warm  days  will,  however, 
DUkke  them  as  active  and  abundant  as  before  and  during  February  and 
March  they  often  swarm  in  numbers  in  suitable  pools  and  ditches. 

Leng  and  Mutchler  state  that  the  water  beetles  of  Florida  were 
Kldom  found  in  its  beautiful  clear  lakes,  but  rather  in  road-side  ditches, 
shallow  rain-pools,  etc.,  in  which  there  was  some  vegetable  growth. 
Nov,  the  beetles  are  in  the  lakes  and  can  be  collected  in  nimibers  along 


small  and  so  nearly  the  color  of  its  cover  that,  when  the  latter  is  n 
the  beetle  can  be  seen  only  when  it  moves.    Not  over  fifteen  b 
altogether  have  been  found,  though  doeens  of  tripe  have  beei>  made  to  tlie 
ponds  especially  for  it. 

Colpius  inflattu  LeConte. — This  is  usually  a  scarce  specks  aboot 
Dunedin,  only  two  or  three  being  found  each  season.  However,  io  Mudi 
1919,  more  than  75  were  taken  from  the  margins  of  a  lake  one  mile  OHt 
of  the  town.  At  La  Belle  a  dozen  or  more  were  obtained  from  a  ehaDow 
woodland  pond  on  February  26,  1918. 

Bydrocanthui  Irlcolor  Say. — I  have  not  taken  the  true  tneoliir 
Say  of  the  northern  states  in  Florida.  My  records  of  "Dunediii, 
Kiseimmee,  etc.,"  quoted  by  Leng  and  Mutchler,  should  refer  to  B. 
oUongua  Sharp,  which  I  had  not  differentiated  at  the  time  the  noM 
were  given  to  Mr.  Leng.  H.  iricolor,  as  found  in  Indiana,  is  larger  thio 
iMongus,  always  iridescent  reddish  brown,  and  usually  with  two  or 
three  confused  rows  of  small,  vague  dorsal  punctures.    I  have,  howCTV, 
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in  my  cabinet  six  specimens  labelled  Hydrocanthus  tricolor  var.,  which 
agree  with  tricolor  in  size  and  punctation,  but  have  the  upper  surface, 
except  the  front  margin  of  head,  shining  black.  Four  of  them  are  labelled 
Lake  Okeechobee,  March  7;  the  others,  Sanford,  January  16,  and  Dune- 
din,  January  2.  They  probably  represent  the  airicolor  which  Leng  and 
Mutchler,  page  77,  state  I  record  from  Sanford  and  Lake  Okeechobee, 
though  I  can  find  no  such  record  in  my  published  papers.  These  black 
qiecimens  are  probably  the  same  as  the  H.  Uxanus  Sharp  of  Leng  and 
Mutchler. 

^droeuithtu  oblongui  Sharp -As  separated  by  Leng  and  Mutchler, 
this  is  one  of  the  most  common  water  beetles  of  Florida,  and  has  been 
taken  by  me  at  all  points  where  collections  have  been  made  except 
Oimond  and  Fort  Myers.  It  is  very  close  to  iricolor  and  will  probably 
prove  to  be  only  a  southern  race  of  that  species.  The  width  of  the  pro- 
Btemal  process  behind  the  front  coxs  is  variable  and  the  hind  coxal 
pUtes  are  as  coarsely  and  closely  punctate  in  northern  iricolor  as  in 
Mmgus.  Both  Crotch'  and  Horn*  regarded  all  three  forms  viz.,  irieohr, 
foonus,  and  tjbUmffus  as  one  species.  » 

CKDthjdnu  puncticoUia  (Crotch). — Single  specimens  of  this  well- 
muked  form  have  been  taken  at  Lake  Okeechobee,  March  6,  and  Dune- 
din,  January  12.  The  C.  gibbulus  Aub^  of  my  "Coleoptera  of  Indiana" 
is  this  species.  Leng  and  Mutchler  have,  unfortunately,  used  my 
dwcription  of  C.  g^ulus,  which  should  apply  to  pundicoUis,  under  the 
fonner  name.  The  descriptions  which  they  give  of  both  puncticoUis 
and  gS^ndus  are,  therefore,  essentially  the  same  and  both  apply  to 
pvjKiicoUi*. 

Canthydnu  florlduius  Blatchley. — Only  one  specimen  of  this  short, 
coQVQt  species  has  been  taken  since  it  was  described.  It  was  found  on 
tlie  under  side  of  an  immersed  board  in  a  pond  near  Dunedin. 

Gkntlirdnu  Ucolor  (Say). — I  have  not  yet  taken  this  species  in 
Rorida.  Indiana  specimens  show  that  the  color  is  the  same  as  that  of 
jiWt**,  but  the  form  is  broader  and  the  elytra  are  more  coarsely  punc- 
tate. 

CaQthydrui  glbbuliu  ( Aub^).— I  have  found  this  one  of  the  two  most 
wniraon  dytiscids  in  Florida,  the  other  being  Laccophilus  proximus  Say. 
Both  have  been  taken  in  numbers  at  every  point  where  collections  have 
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DeimopMhrU  matehleri,  new  species 

Form  short  rounded-oval,  aubdepressed  above,  strongly  convex  beneath.  Head, 
apical  three-fourths  of  thorax,  legs,  mouth  parts,  anteniue  and  under  surface  pale  red- 
dish brown;  basal  fourth  of  thora:(  with  a  transverse  fuscous  blotch.  Elytra  reddish 
yellow  with  a  large  common  W-«hBped  piceous  mark;  the  entire  suture,  forming  the 
center  of  the  W,  broadly  piceous,  the  apical  margin  narrowly  eo.  Clypeus  broadly 
rounded,  distinctly  margined.  Eyes  lat^,  separated  by  their  own  width.  Head  and 
thorax  very  finely,  sparsely  and  unevenly  punctate.  Elytra  a  little  more  coarsely, 
rather  closely  and  more  evenly  punctate.  Meso-  and  metastema  finely  and  sparsely 
punctate;  abdomen  with  a  tew  very  minute  scattered  punctures.    Length,  2-2.3  mm. 

Four  specimens  taken  in  a  deep  pool  on  the  site  of  an  old,  abandoned 
sawmill  two  miles  northeast  of  Dunedin,  March  22,  24,  1919.  The  pool 
was  not  over  ten  feet  square  and  was  over  the  abandoned  surface-well 
which  formerly  supplied  the  mill  with  water,  A  shallow  pond  covering 
about  ten  acres  was  within  thirty  feet  of  the  pool.  With  the  Desmo- 
pachria,  half  a  dozen  specimens  each  of  Haliplns  annulatus  Roberts 
and  Thermonectea  omalicotlis  (Aub4),  neither  of  which  had  before  been 
known  to  occur  within  fifty  miles  of  Dunedin,  were  taken  from  the  pool. 
Type  and  allotype  in  my  collection;  one  of  the  paratypee  in  The  Ameri- 
can Museum  of  Natural  History  collection  and  another  in  the  private 
collection  of  H.  C.  FaU. 

Named  in  honor  of  Andrew  J.  Mutchler,  the  able  aesistant  entomo- 
ogist  of  The  American  Museum  of  Natural  History,  who  haa  kindly 
given  me  much  aid  in  the  preparation  of  this  and  previous  papers  on 
Florida  Coleoptera. 

Of  the  eight  valid  species  of  the  genus  Bidesaus  listed  by  Leng  and 
Mutchler,  I  have  taken  but  five  in  Florida  but  have  two  additional 
tonnfi  from  there  which  seem  not  to  have  been  described.  All  my 
specimens  have  been  carefully  compared  with  the  original  descriptions 
or  with  the  Indiana  species  which,  at  the  tune  I  wrote  of  them,  were 
passed  upon  by  the  late  Frederick  Blanchard,  who  had  made  a  special 
study  of  the  group.   Those  at  hand  from  Florida  are  as  follows. 

SidMsns  fiucatui  (Crotch). — I  have  not  taken  this  species  in 
Florida.  Mr.  Mutchler  kindly  sent  me  two  specimens  from  Taylor  Co., 
Florida,  one  of  which  was  labelled  B.  fuscatus  Cr,,  the  other  B.  lacustris 
Say,  stating  that  they  had  been  so  named  by  the  late  Mr.  Roberts. 
Both  represent  the  same  species  and  are  probably  fxiscalus.  Since, 
both  specimens  are  from  exactly  the  same  locality,  it  is  possible 
that  there  was  some  confusion  in  the  original  placement.    They  differ 


from  Indiana  fuscatus  only 
guisbed  by  the  very  abort,  i 
tures  of  the  el)rtra. 

BiduBUfl  nlffuui  (Autx 
the  moflt  conuuon  Bideaaus 
La  Belle  and  Lakeland.  It 
of  small  lakes  and  ponds. 

Bldeuui  pullurltu  (Ai 

t?d  to  me  by  Lcng  and  Mul 
La  Belie;  February  22  to  ! 


Elongat»«Tnl,  feebly  convi 
reddiflh  brawn  to  piceous,  moder 
fine  gnyiah  yellow  hmn.    Head 
punctate.    Thorax  more  than  ti 
in  front  of  the  sinuate  baaal  nu 
lstt«r  short,  very  fine.    Elytra  i 
aa  long,  eidee  feebly  and  broadl] 
twice  aa  long  m  those  of  thonui 
muface  finely  and  remotely  pun 
This  Species  has  been  t 
Belle,  and  Kissinunee;  Jan\iiuj  <^  ^.iaii.u.     ..u«i  u>«  »««  >  »>»»»- 
ered  it  B.  pulicarius  (Aub6)  but,  after  comparing  it  more  cloaely  with 
undoubted  Indiana  specimens  of  that  name,  I  noted  important  dif- 
ferences, and  sent  a  specimen  to  Mr.  Fall  for  examination  under  the 
identification  Number  83.    On  March  16,  1917,  he  wrote  me  as  folloin; 
"  No.  83.    I  succeeded  in  losing  this  in  the  process  of  relaxing  and  mouot- 
ing.    However,  I  had  one  or  two  examples  of  the  same  thing  previou^ 
sent  by  you.    I  have  recently  described  this  in  Ms.  as  fioridanua.    My 
type  is  from  Jacksonville,  the  dracription  having  been  written  befoie 
I  learned  that  the  species  sent  by  you  was  the  same  thing."    Hue 
report  by  Fall  led  tne  to  record  this  species  as  B.  fiortdama  Fall'  and  to 
make  the  wrong  statement  that  that  species  "  bears  a  close  general  re- 
semblance to  B.  pulicariiDi  Aub^."    I  also  sent  out  specimens  under  tbe 
name  of  B.  fioridamis  and  Mr.  Mutchler,  judging  that  they  were  cor- 
rectly named,  described  the  true  fioridanus  as  B.  shermani.    Had  RAr 
Fall  succeeded  in  mounting  the  specimen  sent  him  and  then  c 
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it  closely  with  those  previously  sent,  he  would  undoubtedly  have  noted 
the  differences  and  the  unfortunate  mix-up  would  have  been  avoided. 

B.  pulicarius  differs  from  B.  Umgovalis  in  its  shorter,  more  broadly 
oval  form  which  is  much  more  convex  at  middle;  in  the  paler  hue  of 
elytra  and  in  having  the  pubeecence  much  coarser,  more  abundant,  dis- 
tinctly yellow;  punctation  of  elytra  finer  and  basal  elytral  striee  dis- 
tinctly shorter,  being  only  one-half  longer  than  those  of  thorax. 

BidSHUt  aCBula  (Say). — Taken  by  me  only  at  Dunedin,  where  it  is 
scarce.  My  records  of  Arch  Creek  and  Bassenger,  given  to  Mr.  Leng, 
apply  to  B.  fioridanus  Fall,  which  I  formerly  confused  with  affinis. 

BldMiui  lubsarloeua,  new  species 
Short-oval,  obtuse  at  both  ends,  very  feebly  convex.  Dull  j^ow;  elytra 
piceoua-brown  with  a  puipliah  tinge,  often  with  a  vague  pale  oblong  spot  at  apical 
third  of  side  mprgin ;  pubescence  exceedingly  fine,  scarcely  evident.  Head  very 
finely  and  sparsely  punctate.  Thorax  twice  as  wide  as  long,  finely  but  distinctly 
punctate  on  apical  and  basal  thirds,  the  middle  almost  smooth;  basal  strie  short, 
deep,  distinct.  Elytra  oval,  widest  behind  the  middle,  sides  broadly  curved;  disc 
with  very  fine,  rather  spaise  aciculate  punctures,  the  basal  atrm  finer  than  and  sub- 
equal  in  length  to  those  of  thorax.  Under  surface  finely  and  sparsely  punctate. 
Length,  1.7  nun. 

Dunedin,  Kissimmce,  and  Okeechobee  City,  January  to  April. 
Fonnerly  considered  by  me  as  B.  lacustris,  but  the  latter  is  paler  with 
elytral  punctures  indistinct  and  basal  striie  longer  than  those  of  thorax. 
The  elytra  of  B.  aubsericeus,  when  viewed  in  profile,  often  have  a  purplish 
silken  iridescence.  The  punctures  are  not  round  and  deep,  but  slightly 
elongate  and  shallow  as  though  made  with  a  fine  needle  held  at  an  in- 
cline. From  B.  Umgovalis,  subsericeus  differs  by  its  short,  blunt  form, 
much  finer  and  scanter  pubescence,  and  different  punctation  and  much 
shorter  basal  strife  of  elytra. 


s  fioridanus  Fall.— This  species,  which  I  formerly  confused 
with  ^ffinis,  I  have  taken  at  Arch  Creek,  Bassenger,  and  Dunedin, 
December  1  to  March  21.  It  is  quite  common  in  woodland  ponds  about 
Dunedin,  often  occurring  beneath  boards  near  their  margin.  It  re- 
sembles closely  both  fuscalus  and  affinis.  As  noted  above,  B.  shermani 
Mut«hleF  is  a  synonym. 

CoaUmbus  pilne«ps  Blatchley.— One  object  of  my  trip  to  the  Okee- 
chobee r^on  in  February,  1918,  was  to  try  to  find  additional  specimens 
of  this  large  Ccelambus,  but  the  search  was  a  futile  one,  the  decaying 
TOter-hyacinth  and  other  debris  along  the  beach  being  very  limited. 
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Two  mistakes  were  made  in  the  deacriptioo  of  the  species  as  given  by 
Leng  and  Mutchler.  In  the  third  line,  "  Anteoiue  and  lege  paler,"  should 
read  "Antenna  and  palpi  paler,"  while  the  length  should  be  4.5  mm., 
not  5.4  mm.  aa  there  atat«d. 

CceUmbuB  marfflnlpenniB  Blatchley. — Since  the  original  deKription 
was  published  this  species  has  been  taken  sparingly  by  me  at  EhinediD, 
La  Belle,  and  Moore  Haven.  From  the  other  localities  given  by  Lenj 
and  Mutchler,  it  seems  to  be  widely  distributed  but  nowhere  common  Id 
southern  Florida.  To  line  one,  p.  84,  of  their  description,  the  words 
"reddish  brown"  should  be  inserted  after  "middle,"  otherwise  the 
sentence  loses  its  principal  meaning. 

Mr.  Fall,  in  a  recent  letter,  questions  the  validity  of  marginipennii. 
stating  that  it  appears  to  him  to  be  only  "a  suffused  color  form  of  C. 
acaroides  T>ec.,  with  a  rather  coarser  punctation,  it  having  the  lateral 
elytral  carinie  present  as  in  that  species."  In  comparing  marginipenni* 
with  my  only  Indiana  specimen  of  acaroides,  I  find  the  lateral  carioc 
of  the  former  much  more  feeble,  punctation  very  much  coarser,  and  the 
color  very  different,  acaroides  being  dull  yellow  with  a  large  comnKm 
sutural  spot  and  three  discal  spots  on  each  elytron  black.  The  roatta 
having  been  referred  to  John  D.  Sherman,  Jr.,  who  has  made  a  special 
study  of  Dytiscidse  and  has  a  large  series  of  both  forms,  he  reidied: 
"I  consider  Ccelambus  marginipennis  one  of  the  most  distinct  species  of 
the  genus." 

Hydroporus  cimlcoides  Sharp. — This  is  the  only  species  of  Hydro- 
porus  whifh  I  have  found  in  numbers  in  Florida.  It  has  been  taken  at 
La  Belle,  Okeechobee  City,  and  Dunedin,  l>cing  quit<!  frequent  in  the 
ponds  about  the  latter  place,  January  to  April. 

Hydroporus  undulatua  Say. — One  specimen  only  has  been  taken.  It 
was  found  at  Sanford,  March  28,  and  agrees  with  Indiana  examples,  but 
is  somewhat  darker. 

Celina  grouula  L<;Cont«. — This  is  the  only  species  of  the  genus  I 
have  taken  in  the  state.     One  specimen  was  found  on  the  margin  of  ^fc. 
small  pond  near  the  University  grounds  at  Gauiesville  on  Februarj-  7    - 

Copelatus  debUis  Sharp.— This  specifs  Ls  not  included  in  the  L^n^B 
and  MutchltT  pn|H'r.  It  is  a  tropical  fonn  (lescrilKtl'  from  Centr*^' 
America,  recorded  from  Mexico  and  Parianui,  and  not  hitherto  know  "^ 
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from  the  United  States.  Nine  specimena  were  found,  March  3,  1919, 
beneath  dead  leaves  one-fourth  mile  south  of  the  crematory  and  about 
two  miles  northeast  of  the  city  of  Key  West.  No  fresh-water  ponds  or 
streams  are  found  on  the  island  and  I  was  much  surprised  to  find  a 
dytiscid  inhabiting  the  dry  laud.  It  is  probably  a  submaritime  species 
breeding  in  brackish  or  salt-water  pools,  as  the  ishtnd  at  that  point  ie 
narrow  and  the  beetles  were  within  200  yards  of  the  tidal  pools  on  cither 
side.  Six  of  the  nine  specimens,  all  females,  had  evidently  just  matured, 
as  their  hue  was  much  paler  and  integuments  softer  than  the  darker 
males.  It  is  easily  known  from  all  our  other  species  of  the  genus  by 
having  only  five  strise  on  each  elytron. 

OopeUtiuohnrolatl  Aub^.  -Occurs  quite  frequently  about  Dunedin, 
January  to  March,  and  also  taken  at  La  Belle.  There  is  a  short  apical 
stria  near  the  suture  in  typical  chevrolati,  which  is  not  mentioned  in  the 
description  given  by  Leng  and  Mutchler. 

CopelatUB  eherroUti  auitralii  SchaefFer.— I  find  among  my  specimens 
of  chevrolali  one  specimen  of  thi^pale  brown  form,  lacking  the  short, 
apical  subsutural  stria.  It  is  labelled  Dunedin,  March  24,  1913.  Not 
before  recorded  from  Florida;  SchaefTer  giving  its  distribution  as  Texas, 
New  Mexico,  Arizona,  and  California. 

CopeUtui  glyphicus  (Say). — My  only  specimen  was  taken  beneath 
dead  leaves  in  a  cypress  swamp,  about  fifty  feet  back  from  the  margin 
of  a  lake  near  Lakeland,  February  21.  The  Arch  Creek  record  attributed 
to  me  by  Leng  and  Mutchler  belongs  to  the  next  species. 

CopeUtua  calatipennli  Aub^. — Only  three  specimens  are  at  hand, 
1*0  taken  from  beneath  debris  on  the  margin  of  Arch  Creek,  March  21, 
the  other  at  porch  light  at  Dunedin  by  my  son,  June  20. 

lUtus  biurlnatiia  (Say).— One  specimen  was  taken  at  Arch  Creek 
with  the  last  named  species  and  another  at  Dunedin  in  the  mucky 
''i^ipa  of  Jerry  Lake,  January  28.  The  latter  specimen  is  distinctly 
smaller  than  those  from  Indiana,  7.3  as  contrasted  with  8.5  to  9  mm., 
Md  has  the  elytra  a  uniform  shining  piceous,  but  otherwise  agrees  with 
'hem. 

Coptotomui  Intcrrogatui  obscurus  Sharp.  —  One  of  the  more 
wnmon  dytiscids  of  the  state,  taken  in  numbers  at  all  places  where 
TOllections  have  been  made,  except  Sarasota  and  Ormond. 
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Affabui  MmlvittatuB  LeConte.— Leng  and  Mutchler  state,  p.  88,  tbst 
"So  far,  DO  species  of  Agabus  ia  known  to  occur  in  Florida."  I  have  at 
hand  six  specimens,  t^ken  near  Dunedin,  which  a^ree  with- those  from 
Indiana  bearing  the  above  name.  Mr.  Sherman  has  examined  one  of  the 
males  and  verified  my  identification.  They  were  taken  in  January  aod 
February;  four  in  woodland  ponds,  the  others  in  a  ditch.  The  ranged 
semivittidus  is  given  by  Crotch  as  "  Kansas,  Colorado  River,  Texaa  and 
Cajiada,"  so  that  it  ia  wide  enough  to  easily  include  Florida. 

Rhantus  ealldus  (Fabricius)  .—This  species  is  at  hand  from  Sarasota, 
Dunedin,  La  Belle  and  Moore  Haven.  It  is  scarce  about  Dunedin  but 
was  taken  in  numbers  at  La  Belle.  The  single  Sarasota  specimen  was 
found  beneath  cover  in  a  bay-head  which  was  covered  with  water  only 
at  high  tide. 

Hydatlcus  bimargiiutiu  (Say). — A  dozen  or  more  specimens  have 
been  taken  about  Dunedin  in  January  and  March  in  company  with  the 
two  species  of  ThermonecUs  mentioned  below.  One  was  also  taken  in  a 
ditch  near  Moore  Haven,  March  2,  The  characters  Beparating  the 
genera  Hydaticus  and  ThermoJKdea  are  very  feeble,  the  most  salient 
one  being  the  slightly  bifid  apices  of  the  posterior. tibial  spurs  in  Thenao- 
necU«,  these  being  acute  in  Hydaticus.  The  females  of  HydtUieut  have 
the  elytra  smooth,  not  aciculat«-punctate  at  base  as  in  that  sex  of 
Thermonectes. 

Thsrmonectos  basilarla  (Harris). — Found  rarely  at  Dunedin  and 
Arch  Creek;  common  at  La  Belle,  Moore  Haven,  and  Okeechobee  City. 
Varies  much  in  size.  The  description  of  Leng  and  Mutchler  does  not 
mention  the  numerous  short,  deep,  elongate  punctures  found  on  the 
basal  halves  of  elytra  of  females. 

Thermonectes  ornatlcoIliB  (Aub6). — This  species  was  not  taken  in 
western  Florida  until  March  1919,  when  nine  individuals  were  secured 
frcm  woodland  pools  and  ponds  about  Dunedin.  Fresh  specimens  have 
the  under  surface  a  uniform  pale  reddish  yellow,  not  reddish  brown  or 
piceous  as  in  basitaris.  The  pale  basal  cross-bar  of  elytra  is  wanting, 
the  median  one  On  the  thorax  always  more  distinct  and  the  size  larger 
than  in  basilaris.  I  therefore  regard  omaticoUis  as  a  valid  species  and 
not  a  variety  of  basilaris  as  placed  by  Leng  and  Mutchler. 

Cyblster  tlmbrlolatua  (Say). — One  pair  taken  March  2  from  the 
shallow  margins  of  Lake  Okeechobee,  four  miles  southeast  of  Moore 
Haven. 
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Baliplida 
Ballpliu  ptmctfttiu  AuW. — My  first  specimen  of  this  species  was 
taken  from  a  pond  near  Dunedin,  January  30,  1916.  Since  then  it  has 
been  found  in  small  numbers  each  winter.  It  was  also  taken  at  La 
Belle,  Moore  Haven  and  Okeechobee  City  in  March,  1918.  The  speci- 
mens from  the  last  two  stations,  taken  in  Lake  Okeechobee  and  Taylor's 
Creek,  have  the  dark  spot  on  front  margin  of  thorax  ill  defined,  and  the 
black  spots  of  elytra  less  confluent  than  in  tsrpical  pundatua  as  found  at 
Dunedin. 

Hallpliu  haTanl«tuiji  Wehncke. — This  small  species  was  not  taken 
by  me  until  December  27,  1917,  when  two  specimens  were  found  in  a 
small  pond  within  a  hundred  and  fifty  yards  of  my  residence  at  Dune- 
din. A  half-dozen  or  so  were  taken  later  in  the  same  pond,  and  a  few  at 
La  Belle  on  February  26. 

Haliplua  umulatus  Roberts. — My  first  specimen  was  taken  at  Sara- 
sota, March  2,  1911.  It  was  labelled  H.  lewisii,  though  I  recognized 
differences  between  it  and  the  latter  species  found  in  Indiana.  Mr. 
Mutchler  has  recently  compared  the  Sarasota  specimen  with  the  type  of 
Roberts  and  pronounces  them  the  same.  No  others  were  secured  until 
March  1919,  when  a  half  dozen  were  taken  from  the  same  pool  in  which 
Calambua  mvichleri  was  found. 

FsltodytM  oppOBltus  Roberts. — Occurs  in  some  numbers  in  the 
ponds  about  Dunedin.  Taken  also  at  La  Belle  and  in  Taylor's  Creek  at 
Okeechobee  City, 

PeltodjrtM  floridensls  Matheson.  ^  First  taken  near  Dunedin, 
December  27,  1917,  in  the  same  pond  with  H.  havanienais,  above  men- 
tioned. Afterwards  found  in  some  numbers  in  Taylor's  Creek  in  com- 
pany with  the  preceding.  The  collecting  in  this  stream  was  done  only 
at  one  place,  viz.,  along  the  margins  of  a  ripple  just  above  the  Fort  Pierce 
wagon-bridge  near  the  docks.  Here,  in  the  shallow  water  among  the 
aquatic  grasses  and  PotamogeUm,  quite  a  number  of  species  of  water 
beetles  were  taken  with  the  net.  This  species  has  been  recorded  before 
only  from  the  type  locality,  Sanford,  Florida.  It  can  be  separated  at  a 
glance  from  oppositus  by  the  form  of  the  two  black  basal  spots  on  the 
thorax.  In  oppositus  these  are  rounded  or  triangular,  sharply  limited 
and  widely  separated.  In  fioridensis  they  are  pear-shaped  and  placed 
obliquely  with  the  small  ends  almost  or  completely  united. 
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Tockirtghamensis  as  a  valid  speciefi,  or  at  least  as  a  distiDCt  sootben 
race,  and  not  as  an  absolute  synoaym  of  minutus  as  placed  by  Leng  and 
Mutchler. 

Btdbophilidx 
^droehUB  slmplsz  LeConte(?).— Numerous  specimens  at  hand  from 
Duuedin  and  La  Belle  probably  belong  to  what  Leng  and  Mutchler 
consider  the  H.  simplex  of  LeConte,  as  they  are  the  only  Fl<»idiaD 
species  which  I  have  that  are  2.5  mm.  in  length.    They  have  been  labeOed 
by  me  as  H.  subcupreua  RandalK?),  as  they  differ  apparently  ooly  in 
size   from   an    Indiana   specimen   named   siAcupreus  for  me  by  Mr. 
Blanchard,  the  northern  specimen  being  3.2  mm.  long.  One  of  the  Fknida 
specimens,  not  otherwise  different,  is  fully  3  mm.  in  length.    Specimeoa 
from  Dunedin  were  sent  some  months  ago  to  F.  Waldo  Dodge,  who  i» 
especially  interested  in  aquatic  beetles,  with  the  request  that  be  compw^ 
them  with  the  different  species  at  the  Cambridge  Museum.    After  doinc- 
sohewrote:  "The  specimens  you  bad  labelled  suicupretu?  arenotinth^^ 
museum  under  that  name,  but  there  are  identical  specimens  labeUed  H  — 

<ISB8,  Froc.  Acad  Nit.  Sci.  PhilmdelpbiB.  pp.  370.  373. 
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rufipet  Mels.,  which  is  probably  a  synonym  of  subcupnus."  I  do  not 
know  whether  Mr.  Do^  compared  them  with  LeConte'8  type  of  »im- 
plex  or  not.  The  specimens  from  Dunedin  do  not  agree  in  some  char- 
acters with  LeConte's  original  description  of  that  species,  as  he  says 
"thorace  postice  to  angustato,  foveisque  basalibus  dusbus  profundis," 
whereas  they  have  the  thorax  distinctly  narrowed  behind  and  the  basal 
foveffi  not  as  evident  as  those  in  front.  However,  the  elytral  striae  are 
of  the  same  width  as  the  intervals,  the  latter  being  all  entire  except  the 
fifth,  which  is  slightly  interrupted  just  behind  the  middle.  The  types  of 
the  three  species,  aTtbcupreua  Hand,  simplex  LeConte,  and  rufipes  ^el- 
sheimer,  should  be  gotten  together  and  carefully  compared.  About 
Dunedin  the  beetle  is  found  in  company  with  the  next  species  and,  like 
it,  is  more  often  taken  from  the  under  side  of  immersed  boards  than  with 
the  net. 

^droehui  mconu  Mulsant. — Taken  in  small  numbers  in  the  ponds 
about  Dunedin,  December  1  to  April  16.  Of  the  fourteen  specimens  at 
hand  nine  are  distinctly  coppery  above,  the  others  dull  grayish  black 
without  a  trace  of  cupreous.  All  range  from  5.5  to  5.7  mm.  in  length,  and 
not  6  mm.  as  given  by  LeConte  and  Let^  and  Mutchler.  Of  Florida 
examples  sent  Dodge,  he  wrote:  "  Your  specimens  labelled  H.  rujpwua? 
are  in  the  Blanchard  collection  determined  as  'very  close  to  stdKupreua' 
by  Mr.  Blanchard  from  Massachusetts  material.  Specimens  in  the 
LeConte  collection  from  Florida  are  practically  identical  but  not 
labeUed." 

HjdroehUB  iniiiiiau>,new  apecies 
EloDgat«,  slender.  Above  daric  brown,  diBtinctly  bronaod,  beneath  piceoua; 
ftOlCDiMe  and  legi  dull  red.  Head  aa  broad  as  apex  of  thorax,  rather  finely  and  sparsely 
punctate.  Thorax  as  long  as  wide,  distinctly  narrowed  behind  the  middle,  disk 
^oonely,  deeply,  and  densely  punctate,  the  front  lovete  evident  but  faint,  the  hind 
0oaabeolete.  Elytra  oval,  widest  behind  the  middle;  the  second,  fourth,  sixth,  and 
eigiith  intervals  distinctly  nised  and  carinate  throughout  their  length,  the  alternate 
intervals  scarcely  evident,  the  punctures  of  the  strite  large,  wider  than  the  intervals 
Kitd  lying  appATently  in  double  rows,  between  the  elevated  carin».  Length,  1.6  mm. 
A  ^^e  Specimen  of  this  minute  species  was  taken  from  the  under 
side  of  ap  immersed  board  in  a  pond  near  Dunedin  on  December  23, 1915. 
Its  small  size  and  peculiar  elytral  sculpture  easily  distinguish  it  from  all 
kno^m  species. 

Oehthebiui  forslcoUls  LeConte. — One  specimen,  taken  at  Dunedin 
December  17,  represents  the  genus  among  my  Florida  material. 
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dently  so  colored,  Zimmermann  to  the  contrary  notwithstanding.    The 

marKinal  stripe  is  distinctly  wider  and  the  anal  spine  more  pnuninenL 

in  the  northern  specimens  than  in  those  from  Florida,  and  the  legs  t 

much  in  color,  thus  controverting  Zimmermann's  statement  that  t 

wide-striped  form  is  southern,  with  weak  or  no  anal  spine. 

Horn,  in  his  tahular  synopsis  of  Tropiskmus,*  did  not  follow  ! 
mermann  but  used  the  name  lateralis  for  the  species.    On  the  next  p 
however,  he  says:    "Dr.  Zimmermann  thinkj^  that  Say's  name  (m 
batus)  should  be  retained,  inasmuch  as  the  two  species  do  not  appi 
to  be  identical."    He  then  dodged  the  question  by  adding:  "This  mm 
however,   be  left  for  further  determination."    Finally,  Dr.  Sharp,*  in  h 
"Revision  of  Tropisternus,"  uses  the  name  lateralis,  ignores  i 
altogether,  and  gives  the  range  of  the  species  thus:   "America,  Noi    ^ 
and  South,  including  the  Antilles.     United  States  from  New  Y<k>^ri 

iCampleM  WritJDES  of  Tboa  Say.  II,  p.  130. 
•ISee,  Tnni.  AmericBQ  Ent.  Soc.,  II.  p.  246. 
•IBT6,  TniDS.  AmeriFBU  EM.  Sac..  V.  p.  2A1. 
MSIM.  TriDi.  Ent  S«.  London,  psrt2.  p.  til. 
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southwards,  abundant;  MexicoandCentral  America,  abundant;  Cuba, 
Antigua,  St.  Thomas;  Rio  Janeiro,  Constancia,  Buenos  Ayres,  Chili." 
He  speaks  of  the  great  variation  in  the  "width  and  regularity  of  the 
yellow  cincture  on  the  head,  thorax  and  wing-cases,"  and  also  in  that  of 
the  "armature  of  the  last  ventral  plate,"  and  states:  "I  have  been  quite 
unable  to  arrange  the  numerous  variations  in  such  a  way  as  to  indicate 
distinct  species;  nevertheless  it  may  prove  that  there  is  more  than  one 
truly  distinct  species  mixed  under  the  name  lateralis." 

We  have,  therefore,  the  direct  or  implied  opinions  of  LeConte,  Horn, 
and  Sharp,  three  of  the  greatest  Coleopterists  the  world  has  produced, 
as  against  that  of  Dr.  Zimmermann.  Moreover,  we  have  the  known 
variation  in  the  color  of  the  insect  itself.  On  whose  opinion  Henshaw 
replaced  lateralis  by  nimbaius  in  his  Check  List  I  know  not,  but  I 
believe  that  the  name  lateralis  only  should  be  used,  and  nimbatus 
permanently  relegated  to  synonymy. 

Troidittmiu  sublavis  (LeConte). — This  species  was  first  recorded 
from  Florida  by  the  writer,'  the  record  being  based  on  Dunedin  speci- 
mens taken  in  ponds  in  January  and  February,  and  at  porch  l^t  in 
June.  Since  then  it  has  been  taken  by  me  at  La  Belle  and  Moore  Haven, 
and  a  specimen  from  Arch  Creek  was  found  among  those  labelled 
gUAer. 

Tropistemul  glabw  (Herbst). — I  have  found  this  a  scarce  species  in 
Florida,  my  only  specimens  being  from  Ormond,  Moore  Haven,  and 
Dunedin. 

Troplttemuiitrlolatui(LeCoDte).-'Dunedin,  Lakeland,  Fort  Myers, 
La  Belle,  Moore  Haven,  and  Arch  Creek;  frequent,  December  to  June. 
The  specimens  from  Fort  Myers  and  part  of  those  from  Dunedin  were 
taken  at  light.  All  my  Florida  specimens  differ  from  those  from  Indiana 
in  having  the  thorax  very  narrowly  margined  with  yellow  and  the  pale 
stripes  of  elytra  vague  or  subobsolete.  In  some  of  the  northern  speci- 
mens the  yellow  predominates,  while  in  all  of  them  the  pale  elytral 
stripes  are  distinct.  Sharp  (loe.  cit.,  p.  99)  notes  this  variance  in  color 
and  suggests  that  it  may  indicate  two  distinct  species,  the  dark  one  being 
new. 

HTdrophllus  oralis  Ziegler. — I  have  taken  this  large  species  only  at 
light  at  Fort  Myers  and  Sanford,  March  11  to  April  3.  It  is  the  H. 
ovaina  Gemminger  and  Harold  of  my  "  Coleoptera  of  Indiana." 
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CluBtarthria  pallida  (LeCont«). — The  same  is  true  of  this  minute 
species,  my  only  Florida  specimen  having  been  taken  at  lamp  light  in  a 
tent  near  Moore  Haven  on  March  2. 

Derallui  altui  (LeOonte) . — This  species  is  not  included  in  Leng  and 
Mutchler's  paper.  A  single  specimen  was  taken  beneath  a  board  on  th^ 
margin  of  a  pond  one  mile  east  of  Dunedin,  January  16, 1910,  and  a  hatF~ 
dozen  others  were  dredged  from  the  same  pond  in  March  1919.  It  wa^^ 
described  from  liouisiana  and  is  a  small  (2  mm.)  black,  feebly  bronie(_? 
species,  the  form  oval,  very  convex  and  strongly  compressed.  LeCont^^ 
placed  it  in  Berosus,  but  Sharp  erected  for  it  the  genus  DeraUyu. 

H«locliar«s  maculicoUls  Melsheimer.— Taken  only  at  Dunedin  whei 

it  is  scarce;  December  28  to  April  1.' 
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PUIhjdnu  dnetui  (Say). — One  specimen  taken  at  Dunedin,  March 
9;  my  others  so  labelled  proving  to  be  conaora. 

Philhjrdrui  conson  LeConte. — A  scarce  species  about  Dunedin, 
December  to  April.    Not  taken  elsewhere. 

Phllhjrdnu  lubulosui  (Say). —  Dunedin,  Moore  Haven,  and 
Okeechobee  City;  not  common  in  Florida  so  far  as  my  collecting  shows. 

Phllhydrus  oehracflua  Melsheimer. — One  of  the  most  common 
hydrophilids  of  the  state,  taken  at  practically  all  collecting  stations. 
Varies  much  in  size,  some  of  the  smaller  examples  bmng  only  2.3  mm.  in 
length. 

Phllhydrua  perplozui  LeConte. — Dunedin,  Sarasota,  La  Belle,  and 
Moore  Haven;   frequent,  January  to  April. 

Cymbiodjrta  fimbrlktui  Melsheimer. — Kissimmee,  Sarasota,  Dune- 
din, and  Moore  Haven;  scarce,  December  to  March.  It  is  my  opinion 
that  the  generic  name  Cymbiodyta  Bedel  should  be  retained  for  this 
and  allied  species. 

Cnnlphilus  nanus  Fall.— This  species,  so  named  for  me  by  Mr.  Fall, 
is  quite  common  about  Dunedin  and  apparently  widely  distributed 
throughout  Florida,  having  been  taken  at  Sanford,  Lakeland,  Kissim- 
mee, Bassenger,  and  Moore  Haven;  February  to  April.  It  often  occurs 
beneath  dead  water-4iyacinth  and  other  debris  on  the  margins  of  lakes, 
as  well  as  in  the  water. 

Cr«nli>hllaa  nductus  Fall. — A  single  specimen  taken  at  Arch  Creek, 
March  21, 1  refer  to  this  species.  It  is  distinctly  shorter  and  more  con- 
vex than  nanus,  and  has  the  surface  alutaceous  and  more  coarsely 
punctate. 

BPHJTWrPTTPJl 
nutnonotum  attriatum  (Say). — Taken  at  all  points  where  collect- 
t:i,oDa  have  been  made  except  Ormond;    January  to  April.     Occurs 
^sspecially  beneath  boards  near  springs,  and  occasionally  taken  by 
^•weeping. 

PluBnonotum  semiglobcwum  (Zimmermann). — Much  less  frequent 
-bkan  the  preceding,  Sarasota  and  Dunedin  being  the  only  stations  rep- 
xfsented;  February  to  March. 
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agree  id  every  particular  with  LeConte's  description,'  their  color  being 

dark  piceous-brown,  and  not  dark  red-brown  as  Casey  describes  hia 
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Article  v.— DESCRIPTIONS  OF  PROPOSED  NEW  BIRDS  FROM 

PERU,  BOLIVIA,  ARGENTINA,  AND  CHILE 

By  Frank  M.  Chapuan 

The  birds  herein  described  were  'discovered'  chiefly  during  the 
study  of  a  collection  from  the  Urubamba  region  of  southern  Peru 
made  by  Edmund  Heller  in  1915,  Geot^e  K.  Cherrie,  H.  Watkins  and  the 
writer  in  1916,  and  by  H.  Watkins  in  1917,  acting  as  parts  of  the  Yale 
University — National  Geographic  Society  Expedition,  the  archseo- 
logical  work  of  which,  under  the  direction  of  Professor  Hiram  Bingham, 
is  so  widely  known. 

A  detailed  paper  on  the  birds  secured  from  the  source  of  the  Uru- 
bamba River  at  La  Raya,  at  an  altitude  of  14,000  feet,  to  its  entrance 
to  the  Amazonian  forests  in  the  humid  Tropical  Zone,  is  in  preparation. 
Meanwhile  it  is  considered  desirable  to  publish thefollowing descriptions 
of  birds  secured  by  the  expedition,  and  with  them  are  included  descrip- 
tions of  certain  other  forms,  collected  for  the  American  Museum 
mainly  by  Leo  E,  Miller  and  Howarth  Boyle  in  Bolivia  and 
Argentina,  which  these  studies  have  shown  to  be  apparently  unnamed. 
The  color  terms  employed  are  those  of  Ridgway's  'Color  Standards 
and  Color  Nomenclature'  (Washington,  1912), 

I  have  recently  had  occasion  to  use  numerous  reprints  or  authors' 
'extras'  of  papers  on  Peruvian  birds,  Their  lack  of  consistency  in  the 
arrangement  of  species  with  the  absence  of  indices  detracts  greatly 
ima  their  reference  value  and  emphasizes  anew  the  desirability  of 
adopting  as  a  standard  some  one  classification.  I  take  the  liberty, 
therefore,  of  repeating  my  plea  for  the  employment  of  the  classification 
of  Braboume  and  Chubb's  'Birds  of  South  America,'  by  the  authors  of 
papers  on  the  birds  of  that  continent. 

MlcroalttacQ  (BiTuglncua  minor,  new  subspecies 
ScBSPECiMc  Characters. — Similar  to  Mirroaillare  femiffiTteug  ferrugintiu 
'^IQII.I  of  the  Magellan  regioD,  but  much  smaller  nilh  (in  actually  stouter  bill, 
IfUfral  color  Blightly  darker,  less  yellow  green,  the  red  abdominal  patch  averaging 
^'kn  in  color  and  much  nmaller  in  area,  the  forehead  and  lores  redder,  less  grayish. 
Type.— No.  1534,  Brews ter-Sanford  Coll.,  d"  ad.,  Corral,  Chile,  Oct-  4,  1913; 
R  H.  Beck. 

Kpecimekh  Exauined. — Microsillace  ferrugineus  minor.  Chile:  type  locality. 
'^  ff.lt;  Temuco.  2  cf  d",  2  9  fl. 


BulUlin  American  Miuei 


MicTimttade  ferrfigineut  ferrugineua.     I 
Beagle Cfaansel,  Id'.    Argeotina  (Fatagonii 


MxASTTBIilC 

Locality 

r.  /.  minor 

Corral,  ChUe 

Tierra  del  Fuego,  • 

J. /.minor 

Coma,  Chile 
Temuco,    " 
Tierra  del  Fuego,  t 

Reicabks.— This  k  a  well-marked  form  for  whidi  there  appeara  no 
earlier  available  name,  Psiitaeua  amaragdinus  Gm.  being  a  8]niODym  of 
JerruffinAa  while  Conuma  pyrrhurua  Rchb.  is  a  nomen  nudum. 

Two  specimenB  from  southerti  Patagonia  (Cordilleras  at  the  Bio 
Chico)  while  closely  agreeing  with  Tierra  del  Fuego  birds  in  color,  moie 
nearly  resemble  Corral,  Chile,  examples  in  aize  and,  as  int^ioediates, 
indicate  the  intergradation  of  the  southern  and  northon  (onns  of  tlw 
species. 

UpuoBTthia  dunutorla  halHnanJ,  new  subepeciee 

SuBRPBCiPic  Characters. — Similar  to  Upucerthia  dumetona  dumtlona  Gm^. 
St.  Hilaire  of  the  Patagonia  region,  but  paler  throughout  and  smaller,  the  bill  pro- 
portionately loDger,  the  back  grayer,  less  olivaceous,  the  breast  with  less  fulviHU. 
the  dusky  margins  to  the  feathers  narrower,  the  abdominal  region  whiter,  the  lidei 
and  daoks  only  slightly  tinged  with  ashy,  cf  wing,  08;  tail,  78;  t&nuB,25;  eulmcii. 
33  mm. 

Type.— No.  147,372,  Amer.  Mus.  Nat.  Hiat.,  d"  ad.,  Tofo.  60  miles  north  o( 
Coquunbo,  Chile,  June  3,  1017;  Thomas  UalUnan. 

Specimens  Examined. — Upucerthia  dumetoria  kaUinani.    The  type. 

UpMccTlkia  dumdorin  dumetoria.     Argentina:   Rio  Gallegos,   3.    Chile:   Punt^M 
Arenaa,  1. 

U pucertbia  dumetoria  daricini.    Argentina:   Mendoia,  3;  TaG  del  Valla,  7000ft 

8;  AngacoSud,  Prov,  San  Juan,  6;  Media  Agua,  Prov.  San  Juan,  3. 

Upucerthia  dumetoria  aaturatior.  Chile:  Santiago,  1;  Valparaiso,  2. 
Remarks. — The  characters  of  this  race  are  so  well-marked  and  so  l:^ 
keeping  with  those  which  the  arid  nature  of  its  habitat  would  lead  or^- 
to  expect  that  its  description  from  but  a  single  specimen  seems  justifiec^ 
I  have  much  pleasure  in  naming;  this  north  Chilean  form  after  its  c(»1 
lector  Mr.  Thomas  Halliaan  who,  although  much  occupied  by  his  duti^?-: 
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as  an  engineer,  has,  nevertheless,  found  time  at  his  various  posts  in  trop- 
ical America  to  secure  speeimens  which  have  formed  most  acceptable 
additions  to  our  collections. 


Upucttrthift  ilabb«n«i,  new  species 

Specific  Characters.— With  a  general  resemblance  to  Upucerthia  pallida  from 
La  Raya,  Peru,  but  amaller,  the  upperparts  grayer,  the  underparts  nearly  uniforin 
light  piokish  cinnamon,  the  median  tail-feathers  sepia. 

Type.— No.  141,021,  Amer.  Mub.  Nat.  Hist.,  9  ad.,  above  Tafi  del  Vaile,  alt. 
9500  ft.,  PiYiv.  Tucuman,  ArgentJDa,  April  1,  1916;   Miller  and  Boyle. 

Description  of  Type. — Upperparts  practically  uniform  grayish  Saccardo's 
umber;  underparte,  including  sides  and  crissum,  between  light  pinkish  cinnamon 
and  cinnamon-bufT;  superciliary,  slightly  deeper,  bend  of  wing  and  under  wing- 
coverts  appreciably  deeper  and  clearer  in  tone;  throat  and  upper  breast  faintly 
Diargiaed  with  dusky;  ear-coverts  mixed  with  colom  nf  upper  and  underparts;  four 
outer  pairs  of  rectrices  orai^e-ciunamon,  deepening  in  lone  from  without  inwardly, 
fifth  pair  still  deeper,  the  central  pair  sepia;  outer  primary  lai^ly  fusccus-black, 
remaining  primaries  and  secondaries  orange-cinnamon  tipped  with  fuscoua-black, 
this  color  extending  down  the  inner  vane  of  the  second  and  third  primaries  (from 
without);  outer  vane  of  outer  primaries  grayish;  primary  coverts  orange-cinnamon 
tipped  with  dusky,  greater  coverts  darker  and  browner;  inner  wing-quills  approaching 
the  color  of  the  back,  their  centers  darker;  bill  and  feet  black  (in  skins).  Wing, 
»1;  tail,  SO;  tarsus,  28;  culmen.  36  mm. 

Description  or  Male. — Resembles  the  female  in  color  but  is  larger.  Wing,  99; 
taU,  87;  tarsus,  29;  culmen,  35. 

Specimems  Examined. — Upueertkia  dabbenei.    Argentina:  type  locality,  8. 
Upiuxrthia  paUida.     Peru:    Tirapata,  8;    La  Raya,  2. 

Reuarkb. — It  gives  me  unusual  pleasure  to  dedicate  this  apparently 
well-marked  species  to  Dr.  Robert  Dabbene,  Curator  of  Zoology  in  the 
National  Museum  of  Argentina  at  Buenos  Aires,  to  whose  untiring  and 
long-continued  labors  we  owe  so  large  a  part  of  our  exact  knowledge  of 
the  Ar^ntine  Omis.  Upucerlkia  dabbenei  differs  from  any  species  of  the 
KenuB  known  to  me  in  its  richly  colored  underparts  which,  except  for  the 
flight  squamations  of  the  throat  and  breast,  are  wholly  uniform  in 
color. 

It  may  require  comparison  with  Upucerlhia  valitlirostns,  of  which  I 
lave  seen  no  specimens;  but  the  latter  species  is  described  as  having  the 
underparts  "pale  huffy  white,"  the  tail  as  "  nearly  imiforni  reddish  cin- 
nainoneus,"  and  neitherof  these  descriptions  can  be  applied  to  the  species 
liere  proposed. 


showing  any  approach  in  color  to  rivuUtris,  while  tiie.Utter  form  appears 
to  occupy  most,  if  not  all,  the  range  of  the  species  in  Peru.  Some  speci- 
mens in  our  lai^e  series  from  Bolivia  have  the  band  in  the  aecondarit* 
quite  as  richly  colored  as  in  tucumanua,  but  the  band  in  the  primaries  is 
always  whiter  in  the  Bolivian  birds. 

In  the  general  color  of  the  wing  tucumamia  resembles  true  fuacut 
but  the  primary  coverts  are  largely  ochraceous-buff  instead  (rf  largely 
black  narrowly  margined  with  white  or  fulvous.  In  the  color  of  the 
upperparts  the  two  forms  are  quite  unlike,  fuscus  being  olive-brown, 
Ittcumanus  Prout'a  brown.  The  latter  form  is  therefore  darker  above 
than  any  other  in  the  group,  while /uscua  is  the  palest.  It  is  interesting 
to  observe  that  the  markings  of  the  wing  evidently  reach  their  palest 
color  in  true  rivularis  from  the  Junin  region,  since  in  the  Ecuador 
race,  albidu'cntris,  they  are  even  muph  deeper  than  in  tucumanus,  and  in 
helerurus  of  the  M^rida  Andes  these  colors  reach  their  maximum  of  in- 
tensity. From  central  Peru,  therefore,  both  northward  and  southward, 
the  wing  markings  in  Cinclodes  fuscus  increase  in  the  richness  of  their 
coloring. 
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Lsptuthenura  punctlgul&,  new  species 

Specific  Characters. — Moat  closely  resembling  Leplastkenura  irgiUiatoidei 
berleptchi  Hart,  of  A^entiua,  but  white  throat  area  spotted  with  black,  outer  tail- 
feathers  largely  pate  cinnamon,  median  ones  septa,  crown  paler,  created,  etc. 

Ttpe.— No.  141,054,  Amer.  Mus.  Nat  Hist.,  c?  ad.,  Sarniiento,  alt.  1700  ft., 
Prov.  Tucuman,  Aigentma,  May  30,  1916;  Miller  and  Boyle. 

De:scription  or  Tvpe.— UpperparU  grayish  drab  of  essentially  the  same  color  as 
in  Ltpla»lhenuTa  affithalmdes  berlaipchi,  rump  and  upper  toil-coverts  more  fulvous, 
crown  darker  with  cinnamon-buff  streaks  which  extend  backwards  centrally  on  the 
elongated  feathers  of  a  well-defined  crest;  lores  and  superciliary  white;  auriculars 
whitish  margined  with  the  color  of  the  back;  tail  formed  ai  in  cegithaioidee;  central 
pair  of  rectrices  sepia,  succeeding  pair  somewhat  darker — the  four  outer  feathers  pale 
cinnamon  terminally,  this  color  increasing  in  extent  from  nearly  the  terminal  third  or 
half  of  the  innermost  to  nearly  all  of  the  outer  one,  these  feathers  baealiy blackish; 
wings  of  about  the  same  color  as  the  median  rectricea,  the  quills  and  coverts  margined 
with  pale  cinnamon;  an  orange  tawny  band  at  the  base  of  the  inner  wing-quills; 
underparts  soiled  whitish,  a  not  sharply  defined  white  throat-  and  upper  breast-area 
with  small  blackish  pointed  spots,  two  of  which  are  generally  on  each  feather;  sideii, 
flanks  and  crisram  washed  with  pale  cimiamon;  legs  and  feet  black,  bill  blackish, 
the  maxilla  pale  basally.    Wing,  62;  tail,  82;  tarsus,  16.5;  culmen,  9  mm. 

DESCRipnoil  or  Feuale. — The  female  resembles  the  male. 

Speciuenb  ExAHiNEn, — Leptattheaura  punctiguta.  Argentina:  type  locality,  2; 
Lavalle,  Santiago  del  Estero,  2. 

LeplaMenura  itgiihaioide*  berU-pschi.  Ai^ntina:  Angaco  Sud,  Prov.  San  Juan< 
3;  Media  Agua,  Prov.  San  Juan,  9;  Mendoza,  Prov.  Mendoza,  2;  Santa  Cruz, 
Prov.  Santa  Cnu,  2. 

Remarks. — This  new  species  differs  from  berlepschi  too  radically 
to  be  considered  a  representative  of  that  species  which,  indeed,  was 
described  from  the  Province  of  Tucuman,  though  from  a  much  higher 
altitude  than  the  type  locahty  of  punctiguia. 

Lepttuthmura  andloolft  paruviaoa,  new  subspecies 

SusaPECinc  CHARACTEaa.- Similar  to  Leploalheniira  andicolaandicolaofEctiadoi, 
but  crown  light  cinnamon-rufous  instead  of  dark  hazel,  the  black  margins  much  nar- 
rower, the  malar  region  and  throat  whiter,  the  lores  and  auriculars  more  rufescent, 
the  back  more  broadly  streaked  with  white,  the  wing-eoverts  and  tertials  narrowly 
but  distinctly  margined  with  pale  cinnamon-rufous,  markings  near  and  at  the  base  of 
the  inner  wing-quills  pale  cinnamon-rufous  and  more  evident,  tail  longer.  Wing,  74; 
tail,  95;   culmen,  II  mm. 

Type.— No.  273,001,  U.S.  Nai.  Mua.,  5,  La  Raya  {Alt.14,  000ft.),  Peru.  April 
12.  1917.     H.  Watkins. 

Speciuenb  Examined. — Leplagthenura  andicola  peraviana.     Peru:  the  type. 

Lepltulkenura  andieola  andiaAa.  Ecuador;  Chimborazo,  13.  Colombia: 
Paramo  of  Stn.  Isabel,  4, 
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center  of  the  (tbdomen  soiled  whitish.  ua9treaked;toea  brownish  black,  tarai  browner: 
bill  black,  the  maxilla  horn-color  basally.  Wing,  S7-61;  tail,  76-85;  tarsus,  23-21: 
culmen,  14  mm. 

Description  of  Feuale, — The  female  resembles  the  male. 

Specimens  Examined. — Si/^ornui  urubambfnsii.  Peru:  type  locality,  1  c?,  1  3  ; 
Machu  Picehu  (Cedrobamba,  12,000  tt.),  1  d",  2  9  9 . 

SijOornU JIammulata flammulata.    Ecuador:   Mt.  Chimboraso,  11;  nearQuito.2. 

Remarks. — This  bird  appears  to  l>e  only  distantly  related  to  the 
fiammulata  group  of  which  Stplornts  taczanowskti  Berl.  and  Stolz.  is 
evidently  the  Peruvian  representative.  It  is  much  smaller  than  S. 
virgaUx  which,  furthermore,  has  a  differently  colored  tail  and  under- 
parts,  and  it  is  also  quite  unlike  maculicauda,  in  which  the  uaderpartfi 
are  not  streaked. 

Siptomis  punsnalB  rufaU,  new  subspecies 

SvBHpECtt-ic   Characters. — iSimilar   to   Siplornia   puiMrme  puneiuit   Berl.  of 

southeni  Peru  and  Bolivia,  but  blackish  markings  of  t  he  upperparts  more  guttate,  leas 

linear;    margins  of  the  tertiaU  more  rufescent,  wing-iHiverta  largely  onuge-tawnj'; 

markinga  of  the  wing-quills  usually  deeper  in  tone  and  always  more  extenoiTe,  occupy- 
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ing  practically  bU  the  outer  as  well  aa  inner  web  of  the  primaries  from  the  beginnbg 
of  the  'aoteh'  (oa  the  outer  primary  at  b  point  opposite  the  notch  on  the  one  ad- 
joining) to,  or  near  the  base;  tail  shorter,  ranging  from  74-84  mm.  in  the  male  as 
compared  with  90-94  mm.  in  punen«8  ■puneim*. 

Ttpe.— No.  141,178,  Amer.  Mus.  Nat.  Hist.,  cT  ad.,  above  Tafi  del  Valle,  alt. 
9500  ft..  Prov.  Tucuman,  Argentina,  April  2,  1918;  Miller  and  &Jyle. 

SPBCiiiBNa  EbcAUiNBD  — Siptarni*punen»isrufala.    Argentina:  type  locality,  12. 

Siptornit  ptiTiensi*  punentii.  Bolivia:  Cuchacancha,  11,000  ft.,  11, 
Remarks. — This  is  a  form  of  the  graminicola  group  which  appears 
not  to  have  been  before  recorded  from  Argentina,  unless  Siptomis 
liUoi  Oust,  may  be  so  considered.  I  have  not  seen  this  species  which 
was  described  from  the  region  in  which  the  bird  here  named  occurs.  Its 
relationships,  however,  are  said  to  be  with  iS.  hudsoni  while  the  median 
rectrices  are  described  as  "strictis  pallide  fulvis"  and  again  as  "bien 
plus  claire,"  descriptions  which  cannot  be  applied  to  rufala. 

PHudoobJoili  vaopfgiaiiM  oonneotsiu,  new  subspecies 

SuBSPECinc  CHABACTEBS.^Moat  nearly  related  to  Pieudochloris  vTopygialis 
uropyfpaiit  (d'Orb.  and  Lafr.)  of  Bolivia,  but  male  with  anterior  portion  of  auricuUrs 
and,  usually,  region  below  the  eye  olive-yellow,  yellow  more  extensive  on  sides  and 
flanks;  female  with  the  whole  head  yellower  than  in  PseudodtlorU  uTopygialig  uropy- 
gialU. 

Ttpb.— No.  273,002,  U.  S.  Nat.  Mus.,  d"  ad.  (testes  much  enlarged),  La  Raya 
(Alt.  14,000  ft.),  Peru,  April  5,  1917;  H.  Watkins. 

Specimens  Examiked. — Pteudoehlorit  uropygicdin  eannedent.  Peru;  type 
locality,  4  d" (f  29  9  (Apr.  5-7);  near  Cuico.  1  J"  juv,  (July  2);  Tirapota,  29  5 
(July29,30);  Puno,  3  o-tf  (Jan.  19-21),  Sd'cf  (Aug.  7-11),  2  99  (Jan.  19-22), 
i;9    (Aug.  8). 

Pseudockloria  urapygifdU  uropygudis.  Bolivia:  Cuchacancha,  Prov.  Cocha- 
bamba,  5  tf  cf,  2  9  9  (June  13-18);  Oruro,  1  d"  (Feb.  2). 

PgeudochiorU  wopygialU  sharpei,  Peru:  Junin,  3  rf'a'  (Mar.  23-Apr.  3). 
Remarks. — This  proposed  new  form  is  an  intermediate  between 
Paeudochloria  uropygialis  skarpei  of  the  Lake  Junin  region  and  Pseu- 
dochloria  uropygialis  uropygialis  of  Bolivia.  Although  the  bird  is  com- 
mon on  the  tableland  of  southern  Peru,  previous  authors  seem  not  to 
have  had  specimens  from  that  region.  Both  Taczanowski  (Orn.  du  P^rou) 
and  Sharpe  (Cat.  B.  M.)  refer  only  to  Junin  specimens,  and  Berlepsch 
and  Stolzman  (1S94,  Ibis,  p.  386),  in  later  describing  the  Junin  form  as 
aharpei,  seem  to  have  had  only  Bolivian  examples  for  comparison. 

Puno  specimens  more  nearly  approach  true  uropygialis  than  do 
those  from  La  Raya,  some  of  which  have  the  ear-coverts  largely  greenish 
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and  thus,  in  respect  to  this  character,  are  nearer  skarpei.  The  newfonn. 
therefore,  indicates  that  sharpei  and  uropygialU  are  not  specifically 
distinct. 

PMwdochlorii  oIlTHc«ni  utTdldft,  new  subspecies 

ScBSPECinc  Character^.— Similar  to  Pttudochlorit  oltrofceni  otmuctru  (d'Orb 
and  Lafr.)  of  Bolivia,  but  male  much  darker  throughout,  the  featbenoftbeunterpvt^ 
with  dusky  centers,  the  yellow  of  the  underparta  several  shades  deeper,  the  thnwi 
and  breast  strongly  tinged  with  olivaceous. 

TrPE,— No,  142,237,  Amer.  Mus.  Nat.  Hist,,  J  ad,,  Ticara,  alt.  8000  ft.,  Prr>T 
Jujuy,  Argentina,  Feb,  10,  1916;  Miller  and  Boyle. 

Sfeciuenb  Exauined, — PseudochlorU  otxvoKent  gordida.  Argentina:  typr 
locality,  2  d"  ads,,  5  9  ads.  (Feb.  8-12), 

PteudochUme  olivasceni  olivaiicem.  Bolivia:  1  cf  ad.,  1  9  im.  «z  Beriep*rh.  »> 
locality;  Oruro,  Id"  od.  (Feb.  2);  Cuchacancha,  Pror.  Cochabamba,  1  -f  itn..  1 
9  im,  {June  16-18), 

Remarks. — This  well-marked  form  extends  the  known  range  of 
Pseudochloris  olivascens  into  Argentina.  The  four  females  mcntionetl 
above,  hkc  the  males,  are  in  worn  breeding  plumage  and  arv  not 
comparable  with  my  Bolivian  females  of  (Aivascens  which  are  immature 
birds  in  first  plumages.  The  Ai^entine  birds  are  dusky  brown  above 
with  only  slight  traces  of  greenish,  while  the  yellow  below  is  more  or  lew 
washed  with  brownish. 

The  Oruro  male  and  Bolivian  specimen  without  exact  locality  are 
sea.sonaJly  comparable  with  the  Argentine  kinds  toward  which  tlu- 
Oruro  s[ie('imon  makes  an  obvious  approach  in  its  duskier  coloration, 

Atlapetes  cftniffenis,  new  species 

SPEriFcc  Chah,«tebs,— Most  nparly  resembling  Allnpelf^i  eaxlaiieifronr  Scl.  and 
.Salv,,  of  Vi'neiuela,  but  with  no  wiiitP  malar  stripe,  or  btark  m>-Mlaeal  sireak:  anit^ 
orbital  reKion  gmyi^h  black. 

Type,— X<i,  273.003,  U.  S.  Nul,  Mus.,o"  u'l,.  T..rontoy  (Ah,  O.iOOft,).  rrulumhs 
Cafton,  Peru.   May2.  lillo;   E,  Hdlcr, 

DekchiptiovofMale,  Crown  iKjtweenoraniii'-rufinis  and .Sanford'ji  brown,  thi* 
color  cxtcndinK  to  llie  napp  where  slightly  paler,  bordered  by  o  black  Rtri|>e  from  in 
front  of  the  eye  \i>  the  ]>o«terior  margin  of  the  dark,  shining  gray  auriculars:  hark 
deep  neutral  gray,  wing^  and  tail  blackisli.  the  |irimarie?<  narrowly  margined  wilfa 
grayish  externally:  imderpartH,  including  xidfs  of  the  thniiit,  nearly  uniform  gni\, 
IKiler  than  upt>er|iarts,  in  »ime  specimens  ^ilightly  lighter  cm  ihe  throat  and  center  rj[ 
the  bcllyi  a  slight  tinge  of  tulv.ms  on  the  inner  i-dge^  of  the  wing-quilU,  Wing.  7ii. 
tail,  7S;   tarsus.  27:   eiilmcn.  l,"i.o  mm. 

DEsrHiPT[.)\  »r  Female— The  tcniaie  roieiiiblc-;  ihc  [mile  in  color  but  'v^  xlighilv  -, 
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SPECtUENB  Examined. — Atlapetet  eani^nU.  Peru:  Torontoy,  1  cf ,  3  9  9; 
Occabamba  Valley,  1  9 . 

AtiapeUt  ctuUiTieifront.  Veneiuela:  Merida,  2  tfcf,  1  9,4? 
Reuarks. — The  marked  tendency  of  the  genus  Altapetes  to  develop 
new  forms,  some  of  which  have  an  extremely  restricted  range,  is  well 
illustrated  by  the  present  species.  Although  it  has  apparently  escaped 
previous  collectors,  including  Kalinowski,  who  worked  in  the  region  it 
inhabits,  it  is  evidently  not  a  rare  species,  since  Heller  secured  four 
specimens  and  Chapman  one.  All  were  taken  in  the  Subtropical  Zone  to 
which  most  species  of  the  genus  are  confined. 

It  is  interesting  to  note  that  the  species  which  most  nearly  resembles 
camgenia  is  known  only  from  the  Andes  of  Merida,  Venezuela. 

DlgloHK  mjitacalli  albilinaa,  new  subspecies 
SiTBSPECinc  Cbakacteiis. — Similar  to  Digtogga  myttaadia  mgttacalU  LaSi.  of 
Bolivia,  but  with  the  mygtacal  stripe  light  ochraceous-buff  or  creamy  white  aDt«riorty, 
more  ochraceoua  posteriorly,  instead  of  "pale  red"  (Ex.  Lafr.  and  Scl.)  or  tawny; 
and  consequently  resembling  in  this  character  DigUnta  peeUtrtdU  Cab. 

Ttpe.— No.  273,005,  U.  S.  Nat.  Mua.,  cf  ad.,  Machu  Picchu,  alt.  12,000  ft, 
(timberiine),  ruins  Cedrobamba,  May  26,  1915  (breeding);  E.  Heller. 

Debcbiption  op  Juvxkal.— Reaembling  the  adult  but  leas  glossy,  especially  below, 
where  more  or  less  streaked  with  ochraceous;  crissum  paler,  bill  paler,  mandible 
largely  yellowish  flesh-color. 

Specimens  Examined. — Diglotta  myttactUU  aUnJinea.  Peru:  type  locality,  3 
ad.   (?(f,  1  ad.   9,  2im.  JJ. 

Diifioaa  mggtacalu  myitacaiu.— Plate  i,  Cat.  Birds  B.M.,  XI. 
Digiotaa  pectoroJu.— PI.  iv.  Ibis,  1875. 

Remarks. — The  excellent  plates  above  mentioned,  with  the  fine 
series  of  specimens  secured  by  Heller,  of  this  proposed  new  form,  war- 
rants, in  my  opinion,  its  description  without  comparison  with  actual 
specimens  of  its  nearest  relative.  The  species  has  not  before  been 
recorded  from  Peru,  indicating  that  Peruvian  specimens  have  not  hereto- 
fore come  to  the  attention  of  omithol<^i8t8,  and,  furthermore,  the 
character  by  which  the  new  race  e%'idently  departs  from  the  type  form  is  a 
normal  and  to  be  expected  variation  since  it  is  shown  by  Dighma 
pectoralis,  another  species  of  this  group. 

OrMxnanu  ***"t*'""*i  new  species 
Specipic  CaAB.^CTERB.— Similar  to  Oreomana  friueri  Scl.  of  Ecuador,  but  wper- 
riliory  stripe,  malar  region,  and  chin  white  instead  of  cbestDUt ;  wings  and  tail  Krayer; 
bill  longer  and  stouter,  median  pension  o<  culmea  Batteoed. 
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Tangara  eyaneicollli  fularls,  new  subspecies 

StrBSFEcmc Characters.— Most  nearly  related  to  Tangara  cyaneieoUMc 

li>.  but  male  with  the  head  darker  blue,  of  about  the  same  shade  as  in  ron^ora  ej/mei' 

eoUi»  dFTuUocejihaia,  but  with  no  purple  on  the  forehead  and  little  if  any  on  the 

Type.— No.  146,510,  Amer.  Mus.  Nat.  Hist.,  d  ad.,  Ctmdanio,  Tropical  Zotw. 
S.  E.  Peru,  Dec.  10,  1916;  H.  Watkins. 

Specimens  ExAuiNED.—ran^ra  cyan«t'coUM  iiuteru.  Peru:  Caadamo,  3  (f  cf ; 
Santo  Domingo,  1   C  ;  Astiltero,  1   9  ;  Rio  San  Miguel,  Unibamba  C&fion,  1  J. 

Tangara  cyaneicoUU  eganeieoUu.  Bolivia:  Yungas,  Prov.  Cochab&mba,  4  <^^, 
2  8  9. 

Tangara  ryanekoUU  arruleocephala.  Ecuador:  MaraflOD,  4  d"ij;  Zamora,  4 
cfd",  2  9  9.    Colombia:   10  d'd'.9  9  9. 

Remarks. — This  is  a  shghtly  differentiated  form  of  this  variable 
species,  intermediate  between  cyaneicollis  and  aeruleocepkaia,  with, 
roughly  speaking,  the  head  of  one  and  the  throat  of  the  other  and  there- 
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fore  not  properly  referable  to  either.  It  evidently  occupies  a  consider- 
able area  in  southeastern  Peru  since  our  specimens  are  from  localities 
as  widely  separated  as  the  lower  Urubamba  Valley  and  the  Rio  Tambo- 
pata, 

AmblyoercuB  holoBsiiceua  auitr&UB,  new  subspecies 

SuBBPECiFic  CHARACTER8. — MoBt  Dearly  resembling  AmUycercm  haloaericEus 
holoseruxus  (Licht.)  but  wing  sveragiiig  shorter,  tail  longer,  bill  more  slender,  its 
plumbeous  color  confined  to  base  and  gonys,  the  remainder  more  straw-color,  less 
horn-color. 

Tips.— No.  138,594,  Amer.  Mus.  Nat.  Hist.,  Incachnca  (Alt.  7700  ft.),  Prov, 
Cochabamba,  Bolivia,  May  12, 1915;  Miller  and  Boyle. 

Specimens  Exaiuned. — AjiMycercta  holoiericeus  australU.  Bolivia:  Incachaca, 
1.    Peru,  Urubamba  Valley,  2. 

AnMyeercut  holosericeua  hoioiericeut.  Mexico,  12.  Guatemala,  2.  Costa  Rica, 
3.    Panama,  7. 

AnMycercat  holotericeut  flavirostru.    Colombia,  7.  Ecuador,  8. 

Measurements  Depth  >f 

Bill  at 
Sex         Wing  Tail         Tarsus      Culmen        Base 

A.  h.  holoMTieeu*  (5  d^cf)  100-106  98.5-109  32.5-34  29.5-33  13.5-14.5 
A.h.ftaviToilrw  (4rf'd')     96-99      92,0-96    30-32  5    28.0-31     13  5-14  5 

A.h.aualralia  (2d'd')     92-98    104    -114    31-32        29  13 

Reuabks. — The  proposed  new  form  appears  to  be  from  the  southern 
limit  of  the  range  of  the  species,  indeed  I  find  no  previous  record  of  it  for 
BoUvia.  Although  most  nearly  resembling  the  Mexican  and  Central 
American  race  it  is  gei^raphically  separated  from  it  by  the  form  occupy- 
ing Ecuador  and  Colombia,  which  is  easily  recognized  by  its  yellow  bill. 
The  differences  in  shape  and  size  of  the  bill  of  auxtralis  and  the  northern 
forms  are  not  readily  expressed  in  figures  but  are  clearly  evident  on 
comparison.  In  true  kolosericeus  the  whole  bill  is,  in  some  specimens, 
largely  plumbeous,  and  this  color  usually  runs  to  the  tip  of  the  bill  along 
its  commissure,  on  the  culmen,  or  both,  while  in  australis  the  plumbe- 
ous color  is  confined  to  the  gonys  and  basal  portion  of  the  bill  with  a 
slight  trace  of  it,  if  any,  on  the  apical  part  of  the  culmen. 
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Article  VI.— SEVERTZOW'S  CLASSIFICATION  OF  THE  FELID.E 

•  By  J.  A.  Allen 

Severtzow  gave  at  the  end  of  his  article  od  the  geographical  distribu- 
tion and  geographical  variation  in  the  Carnivores,  and  especially  in  the 
Felidse,  a  "classification  g^graphique  dee  Chats,'"  in  which  he  divided 
the  family  into  five  genera  and  twenty-seven  subgenera.  Thii"  classifi- 
cation was  merely  an  outline,  to  be  filled  in  later  in  another  work  which 
appears  to  have  never  been  published.*  He  approached  the  subject 
from  the  geographical  side,*  the  distribution  of  the  cats  and  their  faunal 
relationships  being  the  main  points  considered,  the  taxonomic  and 
nomeoclatural  features  being  necessary  adjuncts.  That  be  selected  his 
subgeneric  groups  intelligently  is  beyond  question.  Their  availability 
b  due  to  clear  judgment  of  their  relationships  and  to  his  designation  in 
most  cases  of  a  single  species  as  the  representative  of  each  subgenus, 
which  thus  became  the  type  both  by  monotypy  and  (practically)  by 
original  designation.  All  of  the  twenty  new  subgenera  except  four  con- 
tain only  a  single  species  each.  Of  his  twenty-seven  subgenera  the 
names  of  seven  (Leo,  Tigris,  Panthera,  Uncia,  Puma,  Lynchut,  Feli») 
date  from  previous  authors.  One  [Olocotobus)  is  preoccupied.  Two 
(Oncouies  =  Letypardus  Gray  as-,  Urolynckiis  =  Caracal  Gray)  are  ante- 
dated by  other  names  for  the  same  groups.  Two  (Profelts,  Chrysailurua) 
are  synonymous,  having  been  bafied  (according  to  Pocock)  on  the  same 
species  under  different  names.  One  other  {CaUdynx)  appears  to  have 
been  based  on  the  domestic  cat  (Pocock)  and  is  thus  a  synonym  of  Felts 
is.s-)-  Dendrailurus  was  based  on  an  unidentifiable  species  and  is  con- 
sequently invalid. 

Of  the  twenty  new  subgeneric  groups  proposed  by  Severtzow  four- 
teen have  recently  been  accepted  as  valid  genera,  mostly  within  the 
present  decade.    Nine  of  his  groups  now  recognized  as  full  genera  have 

>No[icc  aur  !■  clunBcatioa  multMrisIc  da  Csroivom,  gpecwlement  dn  ftUdH.  ct  ]«•  Huiet 
d<  Hwlosierfntnlc  quea'r  ntUcbnt.  Pu  M.  N.  Srvcrtmaw  (do  y/ataDiic.  nir  If  Don.  Riune.  Rev. 
n  Mag.  de  Zool..  (2)  IX.  ISS7.  pp.  387-301.  433-439:  X.  1S58,  pp.  3-8.  U.S-lHI,  1S2-1W.  24I~34e. 
385-393.    TbeI»tKctioD_(pp.  3S5-3B3>.  MDtwntnf  "Uck«fiutJiiDdnCbmt<-\uHlB>unim>ryot 

wupublithedSepMniber  1S5S.  from  mhirhkll  hunrwftiwmiidmbieiicn  tmkc  thcu-dkUof  publica- 
cion.  Thu  notflwofthy  paper  further  indicmtca  the  mathor'i  mpprwulion  of  the  lontl  dutfibutioD  of 
life  in  ibcpordupce  witb  feuormphic  caaditJOEie.  u  Utittide  end  dermticHi,  ujd  has  on  this  hc«Hjnt.  a« 
wdII  a*  aomeDcUtur^y.  cniuiderabLe  hiitonc  iDtereet. 

»u»«en[ta"  (lor.  cil..  X.  p.  390). 

'"Vpic!]  U  oIimifiFatLoD  s^ooTvphiqur  dn  ChaU;  lee  divuicHU  pnnapAla  eont  DOTDm^eB  d'epr^ 
-'eepice  Mip«rieure"    (I<k.  nl..  X.p.  3BS). 
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been  renamed  by  later  author 
Severtzow'e  work,  resulting  in 
to  the  nomenclature  of  the  t 
instances  Bubsequent  authors 
Severtzow  was  the  first  to  at 
iNeofeUt  Gny,  1867)  has  been 

Severtsow'B  geographical  i 
bis  new  subgenera  renders  it 
sigiiificance.  The  foUowiDg  w 
their  essential  basis  and  stati 
purely  nominal,  consisting  me 
genera,  whicb  to  be  undereto 
pages  385  to  390. 

Serertsow's  new  subgenera  of  ca 
attention  of  systematists  by  Palmer  ii 
malium,'  where  all  are  duly  entered, 
taken  of  some  of  them;  while  Poc 
existing  Felidte'  (Ann.  Mag.  Nat.  '. 

1917),  considers  them  all,  adopting  i  i 

of  them  imder  Severtsow's  names)  a  i 

synonymies. 

In  the  following  annotated  list  of  Severtzow's  genera  and  8ulq;eners, 
those  that  appear  also  in  Pocock'a  recent  classification  of  the  existing 
FeUdffi'  as  valid  genera  are  indicated  by  an  asterisk  (*)  where  both  the 
name  and  the  group  are  the  same,  and  by  a  dagger  (f)  when  the  group  ia 
the  same  but  the  name  difFereot. 

I.     Genus  TlOBis.     (Subgenera,  2.) 
1.,  *Lto  =  Leo  Oken,  1816.    Type,  by  tautonymy,  Felts  leo  Unai. 

2.     *Tlgris  =  7*18^8  Oken,  1816.      Type,  by  tautonymy,  Fetia  H^ 
Liiin4. 


'The  ClHjGcs^oo oF eiiitioi F^idc.    B;' R.  I.  Pocock.     Add.  Mk*.  NBt.^But., {S)  XX. I>l^>t» 


350,  Not.  1917.      Ths  ii>m»L«,  Tierit, 
tnAtnd  in  aa  earlier  paper  bf  Pckw'   ' '  ~ 

in  wbirh  he  nukn  th^  followiDg  Btal .... 

nummalocy  hu  found  in  the  pment  itutanca  eipieaaion  in  Ibe  ndniueion  ol  muy  ii 
'- ii  poeuble.DerhspeprobablE.thKlthelocialautooiiuortbat 


rhirh  he  mftkn  th#  foUowing  Btatement:  "  NevBrthe1e»,  Mini*  the  t«ndency  of  nkodsm  >jil<Biielii 

'      in  the  ndniueion  ol  muy  ifNeiei  oI  Imtari. 

.  _^... , ^ .  _,.-_,_  , Lt  thelocialoiitoomeof  tnatpcntLoa — o^mttr 


notaiiul  symbohi  irc  ivnihible  for  them,"  whK^li  he  prcx-wde  to  indiule.     It  ■  on  Uui  buii  UM  tiMW 

■nacreptedhjPwork. 


^  below  u 
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II.     Genus  Pahthiba.     (Subgenera,  4.) 
3:    *Jafu»riUB.     TVpe,  by  monotypy,  Felis  onca  Linn^. 

4.  *P«nth«ra  =:PanlAera  Oken,  1816.    Includes  several  species,  among 

them  Felia  pardua  Lmn6,  the  type  of  the  genus. 

5.  *Unc!»=  t/ncto  Gray,  1854.     "Type,  by  tautonymy.     Felia  uncia 

Schreber. 

6.  *Puiii«  =  Puma  Jardine,  1843.     Type,  by  tautonymy,  Felia  con- 

color  Linn£  {=Felis  puma  Molina). 

III.    Genus  CTHAiLiTKnB.     (No  subgenera.) 

7.  ]CjBaihaiwCy7iailurua  Wagler,  1830.    Antedated  by  Adrwnyx 

Brookes,  1828.  (See  HoUister,  BuU.  99,  U.  S.  Nat.  Mus., 
1918,  p.  150,  footnote.) 

IV.     Genus  Ltnchits.     (Subgenera,  2.) 
S.   fl^nehua  =  Lynx    Kerr,     1792  =  Lynceua    Gray,     1821  =  Lynckua 
Jardine,  1834.     Type,  by  tautonymy,  Felia  lynx  Linn^. 

9.  Oro]jnchui=Caracoi  Gray,  1843.     Type,  feits  caracoi  Schreber. 

V.    Genus  nus.     (Subgenera,  18.) 

10.  fOneoidM.     Type,  by  subsequent  designation  (Allen,  1905,  Po- 

cock,  1917),  Felia  pardalia  Linnfi  =  Leopordiw  Gray,  1842, 
with  type,  by  subsequent  designation  (Pocock,  1906),  Felia 
pardalia  Linn£. 

Oncoidea  was  proposed  for  the  smfill  spotted  cats  of  America, 
explicitly  for  (1)  Feiis  pardalia  Linn6,  (2)  Felts  macroura  Wied 
( =  Felts  viedii  Schinz) ,  (3)  Felis  Hgrina  Schreber.  Gray  in  1867 
divided  Severtzow's  Oncoidea  into  Pardalia  and  Margay  (as 
sections  or  subgenera  of  Felis),  thus  rendering  the  type  of 
Pardalia,  by  tautonymy,  Felia  pardalia  Linn^.  The  type  of 
Margay  isFelis  wiedii  Schinz, by  subsequent  designation  (Allen, 
1916,  Pocock,  1917).  At  the  same  time  Gray  so  restricted  his 
genus  Leopardua  that  it  contained  none  of  the  original  species, 
which  were  four  in  number,  two  of  them  from  Central  America 
and  two  from  British  India,  he  transferring  it  to  the  leopards  of 
the  Old  World  and  the  pumas  and  jaguars  of  America.  By  in- 
advertence  I   designated   in    1905'   Felia   leopardua  Schreber 

'Itfp-  PriDcetDEi  Univrnity  Eiped.  to  FnUaoDk.  Ill,  pHt  1, 190S.  p.  197.  lootnote 


16.  tCatolynx,  with  3  species.    Type,  by  subsequent  deugnatioo  (Po- 

cock,  1917),  Felia'  ctUua  Lion^,  the  first  species  mentioned. 
Hence  CalMynx  =  Felis,  3.a. 

17.  fOtocolobuB.    Type,  by  monotypy.  Felts  manul  Pallas 

Preoccupied  by  Otoeoiobus  Brandt,  1844,  for  a  geous  of 
Spermophiles.  Manul  is  suggested  by  Severtsow  aa  a  prefer- 
able name  but  he  did  not  adopt  it.  Otocolabua  was  replaced  in 
1905  by  Trichailurus  Satunin,  with  the  same  type  by  original 
designation.    Hence,  OtocoIobus  =  TTichailunt». 

18.  tliynchailurua.     Type,  by  monotypy,  Felt's  pajeroa  Deaniareet. 

In  1905  (loc.  cit.,  p.  183)  I  adopted  Lyndiailwna  for  the  F. 
pajeros  group  and  figured  the  skull  and  dentition  of  L.  pajerot 
crudna.  In  1917  Pocock  (loc.  ctl.,  p.  348)  synonymized  Lyn- 
chailurua  with  Dendrailurus   Severtzow  (type,  by  monotypy. 
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Felts  colocolo  Hamilton  Smith  =  Felts  slrigilata  Wagner,  not 
Felit  colocolo  Mdina).  I  adopted  Lynchailunts  twelve  years 
before  Pocock  synonymized  it  with  Dendrailwue,  which  fact 
might  have  given  it  preference,  notwithstanding  the  latter  has 
one  line  precedence  over  the  former.^  Besides  this,  the  type 
and  only  species  of  Dendrailurua  "Felts  slrigilata,  Wagner 
(=  Colomlo,  F.  Cuv.) "  is  unidentifiable,  the  Felib  slrigilata  Wag- 
ner, ex  Felis  colocolo  Ham.  Smith  (not  of  Molina),  it  having 
nothing  whatever  to  do  (except  in  the  works  of  various  com- 
pilers) with  the  Felia  colocolo  of  Molina.  It  is  merely  a  tradi- 
tional and  thus  far  an  unidentified  species.  Consequently 
Dendrailurus  is  invalid. 

Ooeltells.     Type,  by  monotypy,  Felis  geoffroyi  Gervais. 

Synonymized  by  Pocock  with  Herpailwrus,  the  type  of  which 
is  the  eyra-yaguarondi  cats,  a  group  cranially  and  externally 
very  different  from  Gervais's  Felis  geoffroyi.  I  have  on  several 
different  occasions  in  the  last  few  years  given  generic  recogni- 
tion to  Oneifelis.  Respecting  these  two  groups  Pocock  himself 
devotes  a  long  paragraph  to  the  consideration  of  their  difFer- 
ences,  beginning:  "H.  jaguaroTidi  and  H.  geoffroyi  are  widely 
divergent  species  in  cranial  characters,  the  former  departing 

the  most,  the  latter  the  least,  from  the  typical  feline  type " 

{loc.  dt.,  1917,  p.  347). 

'  Xoetif«llB.     Type,  by  monotypy,  Felis  guigna  Molina. 

Noctifelis  is  also  synonymized  by  Pocock  with  Herpailums. 
This  is  contrary  to  my  view  of  the  case,  as  for  several  years 
past,  or  as  soon  as  a  good  series  of  the  type  species  of  Noctifelis 
came  into  my  hands  (eight  s[>ecimens,  skins  and  skulls)  from 
near  Tumeco,  Chili,  I  have  used  the  name  Noctifelis  on  museum 
labels.  This  Chilian  cat  is  one  of  the  smallest  of  the  American 
Felidae,  and  in  coloration  and  other  external  characters  has 
httle  resemblance  to  any  other.  The  skull  is  less  than  half  the 
size  of  the  akull  of  Herpailurua,  and  resembles  it  only  in  a 
general  way. 

■    'ProfaUs.     Type,   by  monotypy,   Felia  celidogasler  Temminck  = 
Felis  aurata  Temminck. 


'P««dl  Hn  tlac.  ril..  p  3331 : 
'■•ittcuU  be  UFcrtniiwd;  ind  : 
*  ••  lh»  determlnini  futor  in 


.     'i^sdi  »y,  lt_ ,  _ _ _... 

~»it«aiU  be  UFertniiwd;  ind  in  the  cnae  of  niiuf*  prapooed  by  Seven 
■*•  ••  Ihe  deWTl  ■■-■■• 
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According  to  Pocock,  as  noted  above  (under  No.  15),  Pn- 
elia  and  Ckryaailurua  have  the  same  type,  and  rai  the  basis  of 
page  precedence  he  gives  preference  to  Pnf^ta,  of  which  be 
retards  ChryaaUurus  as  a  synonym. 

22.  *OendraUunii.     Type,    by   monotypy,   Felia   itriffilaia    Wsgnn 

As  Hhown  above  (under  No.  18),  Dendrailvnta  is  unavailable, 
the  validity  of  the  epecies  on  which  it  was  baaed  having  never 
been  established. 

23.  *Fells.    IVpe,  by  monotypy,  Felt*  minvia  Temminck.    Preoc- 

cupied by  Felit  Linn^  8.9. 

24.  *Prionalluiiu.    Type,  by  monotypy,  Fdit  pardaehrota  Hodgson  - 

Fdia  bengalenaia  Kerr. 

25.  *Zll}«thallunui.     Type,  by  monotypy,  Felia  vivemna  Bennett. 

26.  *XctaUunu.     Type,  by  monotypy,  Felia  planieepa  Yigors  and 

Horsfield.     Antedated  by  Ailwrin  Qervaia,  1856,  with  same 
type,  if  Atlunn  can  be  accepted  as  a  tenable  name. 

27.  Otailurui.    Type,  by  monotjrpy,  "Felia  meffoiotia  Sol.  MOll.  .  .  . 

A  Timor,  un  seul  Chat,  F.  megalctia"  (Severtsow,  p.  388). 

Pooock  mys  (loe.  at,,  p.  333),  "type  megalotia,  MOll.  (domes- 
tic cat  from  Timor)."  Jentink,  in  1891  (Notes  from  the  Leyden 
Museum,  XIII,  pp.  219-220)  published  a  special  note  on  "Friw 
megalolis  S.  MiilW,"  in  which  he  says:  "Again  a  very  rare 
species,  only  known  from  the  type-specimon  in  the  Leyden  Mu- 
seum, {lescribed  in  the  work  entitled  '  Verhandelingen  over  de 
Natuurlijke  Geschiedenis  der  Nederlandsche  Overzcesctie 
Bczittingen,  ZooloKJe,  p.  54,  1839-44.'  I  am  not  aware  that 
any  traveller  or  naturalist  has  seen  the  species  or  has  brought  a 

specimen.    The  type  is  a  not  adult  specimen  from  Timor 

The  other  day  I  received  a  collection  of  animals  collected  by 
Dr.  H.  ten  Kate  in  Timor,  and  among  other  mammals  he  sent 
over  a  nearly  full-grown  male-specimen  of  Felia  megalotia  is 
spirits.  .  .  Dr.  ten  Kate  wrote  to  me  that  it  seems  to  be  a  very 
rare  animal.  .  .  .  I  think  that  now  a  second  specimen  from  the 
same  island  has  been  brought  over,  nobody  will  doubt  whether  — 
Felia  megalotia  really  is  a  FeiiS-species  from  Timor." 
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INTRODUCTION 

In  the  preparation  of  the  preceding  paper  on  Severtzow's  Classiii 
cation  of  the  Felidse  it  was  neccBsary  to  examine  all  of  the  availabl 
material  representii^  the  smaller  cats  of  Tropical  America.  Unfortu 
jaately  they  are  still  scantily  represented  in  museums,  although  th 
number  of  specimens  has  somewhat  increased  in  recent  years,  notabl; 
in  some  of  the  museums  of  this  country.  The  present  notes  are  base 
on  a  reexamination  of  the  specimens  in  The  American  Museum  o 
Natural  History  and  on  those  in  the  United  States  National  Museum  a 
Washington,  which,  through  the  kindness  of  Mr,  Gerritt  S.  Miller 
Curator  of  Mammals,  have  been  kindly  loaned  to  me  for  study.  I  an 
also  indebted  to  Dr.  Witmer  Stone,  of  The  Academy  of  Natural  Science 
of  Philadelphia,  for  the  loan  of  the  type  specimen  of  Felis  braccata  Cope 
Eight  specimens  have  been  received  for  examination  from  the  CarnegL 
Museum  of  Pittsburgh,  through  Mr.  W.  E.  Clyde  Todd,  from  importan 
localities  not  otherwise  represented.  The  number  of  specimens,  abou 
150,  has  been  too  small,  however,  for  more  than  a  tentative  reconnais 
sance. 

Pocock's  'The  Classification  of  Existing  Felidte,'  published  in  'Thi 
Annals  and  Magasine  of  Natural  History'  in  November  1917  (ser.  8 
XX,  pp.  329-350),  was  the  chief  incentive  to  the  present  investigation 
since  his  classification  of  the  South  American  species  did  not  coincidi 
with  my  impressions  of  their  relationships  based  on  previous  study 
particularly  with  regard  to  his  genus  Herpatlurus  (he.  cil.,  p.  346) 
which  covers  a  number  of  widely  diverse  groups.  As  Severtzow's  pape: 
CO  the  Felidffi,  published  in  1858,  is  so  fundamentally  associated  with  th) 
nomenclature  of  this  family  it  seemed  desirable  as  a  first  step  to  presen 
a  collation  of  the  names  employed  by  those  two  authors,  resulting  in  thi 
article  presented  above  (pp.  335-340).  The  purpose  of  the  present  papei 
is  to  give  a  list  of  the  currently  recognized  forms  (species  and  subspecies^ 
of  the  smaller  cats  of  Tropical  America  (therefore  excluding  the  pumai 
and  jaguars),  arranged  in  groups  according  to  their  obvious  alliances 
These  groups  are  given,  tentatively  and  for  convenience,  the  nomen 
clatural  rank  of  genera.  Their  evaluation  by  future  investigators  will  b« 
subject  to  personal  equation,  from  the  viewpoint  of  whether  all  cati 
should  be  placed  in  Felis,  because  they  are  neither  bears  nor  wolves,  oi 
that  a  few  leading  types  may  be  segregated,  t^>  show  that  the  domestic 
pussy  is  neither  a  lion,  nor  quite  a  leopard,  nor  a  lynx,  or  whether  it  ii 
better  to  indicate  that  even  among  the  smaller  cats  there  is  some  diver 
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aity  of  structure  and  rela 
of  North  American  Felida 
the  genus  Lynx  and  25  in 
natural  history  will  see  at 
-"  cat«,"  but  only  a  apeciali 
which  are  big  cats  (as  pu 
plain-colored  and  which  ai 
or  what  are  their  natural 
where  the  trinominal  is  thi 
not  obecure  the  fact  that 
least  all  cats  are  not  alike, 
differ. 

As  there  is  at  present  a  dearth  of  good 
accessible,  of  the  cranial  characters  of  the  sm 
seemed  desirable  to  place  before  the  student 
Edculls  of  each  of  the  groups  here  given  gene 
taxonomic  value  the  future  may  assign  to  them. 

As  the  result  of  recent  explorations  in  Central  and  South  America  bjr 
The  American  Museum  of  Natural  History  it  is  possible  to  add  to  the 
previous  knowledge  of  a  hitherto,  little-known  species  (FeUt  irnifN 
Molina),  long  since  recorded  from  Chili,  and  of  others  more  neentlj 
recorded  from  Aigentina  and  southern  Brazil.  Photo^apby  has  beat 
utilized  to  indicate,  in  a  few  instances,  variations  in  color  pattern. 

Special  attention  has  been  given  to  questions  of  nomenclature, 
which  in  certain  cases  have  been  presented  with  considerable  detail,  cm 
account  of  their  general  bearing  and  peculiar  interest.  The  cranial 
illustrations  are  from  pen-dmwings  by  Mrs.  Ziska.  The  preparatioo  ol 
photographic  illustrations  was  made  under  the  supervision  of  Mr.  LaDK' 
Assistant  Curator  of  Mammals. 

The  number  of  forms  recc^nized  in  the  present  paper  is  37,  of  wlucb 
7  are  rated  as  species  and  26  as  subspecies,  referred  to  7  superapedfic 
groups.  The  one  hundred  or  more  specimens  examined  include  the  type^ 
or  practically  topotypic  specimens  of  about  two-thirds  of  these  tlurty-' 
seven  forms.  Doubtless  many  r^onal  forms  are  as  yet  unrecorded, 
since  vast  regions  of  South  America  are  practically  unknown  as  regards 
their  Felidue,  and  wUI  so  remain  until  systematic  exploration  with  special 
reference  to  securing  these  elusive  beasts  has  brought  together  a  hundred- 
fold more  specimens  than  are  now  available  for  their  intensive  study. 
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•  Lboparovs 

Leopardiu  Grat,  Ann.  Mag.  Nat.  Hist.,  (1)  X,  p.  260,  Dec.  1842.  Not  Uo- 
pardu*  Gbat,  1867.    Type,  by  Bubsequent  designation  (Pocock,  1906),  FelU  pardalU 

Oncouk*  SevERTZow,  Rev.  et  Mag.  de  Zool.,  (2)  X,  pp.  386,  390,  Sept.  1858. 
T>-pe,  by  subsequent  designation  (Allen,  1905;  Pocock,  1917),  Fetit  pardoiU  Linn^. 

PardalU  Gray,  Proc.  Zool.  Soc.  London,  1867,  p.  270.  Type,  by  Uutonymy, 
Fdi*  pardalu  Linn£. 

As  not«d  in  the  preceding  paper,  it  may  be  questioned  whether 
Pardalis  Gray  should  not  have  been  given  preference  over  Leopardua 
Gray  for  the  larger  ocelots.  Although  the  latter  has  twenty-five  years 
priority  of  publication,  it«  type  was  not  fixed  and  the  status  of  the  genus 
was  not  determined  till  seventy-five  years  later.  In  the  meantime 
Pardalis  was  established  (in  1867),  the  type  being  automatically  (by 
tautonymy)  the  species  designated  in  1906  as  type  of  Leopardus.  In 
view  of  the  fact  that  such  ruling  would  result  in  the  seeming  absurdity  - 
of  rendering  Leopardua  a  synonym  of  a  much  later  established  genus, 
Leopardus  is  here  given  preference, 

1.     Lsopardua  pardalli  pardalla  (Linn£) 
Peiia  pardalit  Linn*,  Syat.  Nat.,  ed.  10, 1, 1758,  p.  42.    Type  locality,  "Mexico," 
here  more  definitely  assign^  aa  State  of  Vera  Crui.    Originally  baaed  on  the  Cato- 
Pardus  Mexicanua  of  Hemandei. 

The  large,  strongly  colored  ocelot  of  southeastern  Mexico. 

2.    Lvopardui  pardalii  grifnthU  (J.  B.  Fischer) 

Felit  griffilhii  i.  B.  Fischer,  Synop.  Mamm.  Addend.,  Emend,  et  Index,  1S30  p. 
369  (~569}  -PeIuroc«U  Griffith,  Aoim.  Kingd.,  V,  1827,  p.  433,  No.  17  -Ocelot 
No.  3.  Ham.  Smith  (ined.),  idem,  II,  p.  476,  and  Pi.  (animal)  facing  p.  169.  "  A  young 
female  of  this  is  now  in  'Mr.  Bullock's  Mexican  collection.  It  came  from  Mexico." 
Ham.  Smith,  idem,  II,  p.  477. 

FAU  eaneietnt  Swainson,  Anim.  in  Menageries,  1838,  p.  120,  fig.  17.  Baaed  on 
"Ocelot   No. 3 "of Ham. Smith.     Hence,  ■^FelitgriffilhiiFiBcbeT. 

FelU  albescent  Pucheran,  in  GeofFroy,  Voy.  de  la  Venus,  Zool.,  1855,  p.  149. 
Based  on  a  specimen  from  Arkansas. 

FtiU  TMTdalw  dheacera  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  XXII,  pp.  219-221, 
July  19,  1906.  Eecuinapa,  Sinaloa.  Individual  variation  and  measurements,  based 
on  a  series  of  24  specimens, 

^Vii*  limUiK  MEARMi,  Proc.  Biolog.  Soc.  Washington,  XIV,  p.  145,  Au^.  9, 
1901 ;  Proc.  U.  S,  Xat.  Mu-s,,  XXV.  1902,  pp.  237,  241-244.  Type  locality,  Browns- 
ville, Texa.s.    To  replace  albe»f*ru  Pucheran,  considered  by  MearnK  to  be  untenable. 

Frlis  pardalU  timitia  Bailbv,  N.  Amer.  Fauna,  No.  25,  p.  66.  Oct.  24,  1905. 


346 

In  190; 
considered 
F,  Cuvier,  s 
EdoDally  to  i 
to  the  Bras 
Felia  albeaa 
coloration, 
posed  the 
Texas,  AB  tl 
Bubepecific 
the  basis  of 
mens  from 
differ  "ease 

The  CO 
.  hegriffithii 
No.  3,"  bas 
from  Mexic 
In  case  the 
it  is  aibeacet 


PdactMl 
Type  locality.  TalBtnanca,  Costa  Rica.  Not  Felit  bangn  eotlariceniU  Menum,  1901. 

Fdis  meamsi  Allen,  Bull.  Amer.  Mus.  Nat.  Hbt.,  XX,  p.  71,  Feb.  29, 19W. 
Subetitute  name  for  eostaricentit  Mearns,  preoccupied. 

Felia  pardaiu  meanuii  Allen,  BuU.  Amer.  Mus.  Nat.  Hist.,  XXVUI,  p.  108, 
.\pril30, 1910.  Rio  Coco  and  Pena  Blanca,  Nicaragua  (eaateru  slope  of  tbehi|^dttidi). 
A  large  dark  form ,  based  on  a  series  of  seven  specimens.  Darker  and 
lai^er  than  L.  pardalis  pardalis.  Basilar  length  of  three  male  skuDa, 
134, 128,  127  mm.;  of  two  female  skulls,  117,  112  mm.  (Mearns,  loe.eiL, 
p.  249),  as  against  103-118  for  ten  adult  male  and  96-102  for  three  adoH 
female  skulls  from  Escuinapa;  zygomatic  breadth,  same  specimeiu, 
108,  99,  96  (male»<),  92,  92  (females),  as  against  81-94  (males)  aod  82-85 
(females)  from  Escuinapa. 

Two  names  had  been  given  to  ocelots  of  the  pardalis  group  from 
Central  America  previous  to  Meams's  description  of  his  Felia  coataricen- 
sia;  but  they  prove  very  difficult  to  identify  and  have  thus  far  been  held 
in  abeyance.     They  are  Leopardus  griaeus  and  L.  pidua  of  Gray,  de- 

y  Gdcu-  A.  Mnrnn.  Muor  ud  Surfeon,  V.  S.  A.,  Ptds.  XJ.  8.  Smt.  Um.. 
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scribed  in  1842  (Ann.  Mag.  Nat.  Hist.,  X,  p.  260).  The  8rst  is  said  to 
have  come  from  Guatemala,  the  other  from  Central  America.  They 
seem  quite  different  from  Meams's  species  from  Talamanca,  Costa 
Rica,  being  differently  colored  and  also  much  smaller.  They  were  cur- 
rently treated  as  synonyms  of  Felis  pardalia  before  the  group  was  divided 
into  species. 

4.     Laopardiu  pardalii  ■anctnmarta  (Allen) 
Felix  sandamarta  Allen,  Bull.  AmcT.  Mus.  Nat.  Hist.,  XX,  p.  332,  Oct.  8. 
1904.    Type  loc&lity,  Bond&,  Santa  Marta,  Colombia. 

Coast  region  of  northern  Colombia  (Santa  Marta)  and  northern 
Venezuela  (Pueblo  Nuevo,  Bolivar  Railway). 

5.  LeopardUB  pardatii  mariponiii  (Allen) 

Felii  maripengU  Allen,  Bull.  Amer.  Mae.  Nat.  Hiat.,  XX,  p.  331,  Oct.  8,  1904. 
Type  locality,  Maripa,  Caura  district,  Veneiuela. 

A  large  dark  form  known  only  from  the  type.  Basilar  length  of  the 
skull,  121  mm.;  zygomatic  breadth,  90  mm. 

6.  Leopftrdui  pwdaliz  tmnatunurl  (Allen) 

Figure  19 

OiuMidet  pardaiis  tumalumari  Allen,  Bull,  Amer.  Mub.  Nat.  Hist.,  XXXIV,  p 
632,  Dec.  30,  1915.    Type  locality,  Tumatumari,  British  Guiana. 

Feti*  chibi^outaoa  Mearnb  (not  Griffith),  Proc.  U.  S.  Nat.  Mus  ,  XXV,  pp.  246, 
249,  Sept.  17,  1902.  Part;  only  the  redescription  based  on  a  specimen  from  Surinam 
(not  on  a  specimen  from  Chapada,  Brazil,  as  stated  on  p.  239,  he.  cil.) ;  not  the  cita- 

Feli*  pardalU  oceM  Osoood,  Field  Museum  Nat.  Hist..  Zool.  Ser.,  X,  p.  21  2 
Oct.  3t,  1916.    Santarem,  Brazil. 

A  dark  large  form,  the  dark  rnarkings  intense  black  and  sharply 
defined,  and  the  ground  color  tawny.  Basilar  length  of  the  type  skull 
(male),  139  mm.;  zygomatic  breadth,  97.5.  Next  in  size  to  the  Costa 
Rican  L.  p.  meamsi.  The  Guianas  and  northeastern  Brazil.  The 
specimen  here  figured  (Fig.  19)  is  the  one  recorded  by  Osgood  (loc.  cit.) 
as  Felts  pardalis  ocelot. 

7.  Lvopardui  pardalia  (equatorialls  (Menms) 

Fthg  aqaatorialU  Mbarns,  Proc.  U.  S.  Nat.  Mus.,  XXV,  p.  246,  1902.  Type 
locality,  Paramba,  northwestern  Ecuador. 

Oneoidei  pardalia  itqualorialU  Allen,  Bull.  Amer.  Mus,  Nat.  Hist.,  XXXV, 
p.  222,  May  31,  1SI6.    Rio  Cauca  and  Caquet^  districts  of  Colombia, 

Similar  in  size  and  general  coloration  to  L.  p.  meamsi  of  Costa 
Rica. 


8.    LwqM 

Fdit  pordoKi  jntaaa  Tac 

1914.   ChongoD,  cout  ngioii 

A  small  pale  form  of 

lobasal  length  of  ekull,  d" 

9.    IiMpardni 

FlaUt]  eh&ifowuou  Guv 
PI.  f&ciiig  p.  475  (ex  Hamilton 
MSS.,"  and  "Chibigouaiou, 

Fdu  ehMfuatu  J.  B.  Fu 
Entirely  from  Griffith,  indudi__ 

FMt  dabigoaaieni  Mmsmb,  Proa.  U.  B.  Nat.  Mua.,  XXV,  1903,  pp.  SKT,  im, 
246,  240.  Part;  not  the  redeaeription  from  a  Surinam  ^edioHi  (No.  U006.  d", 
U.S.  Nat.  MuB.;  cf.  la»t  column  but  one  of  table  of  tataMmataaU,  toe.  eJL,  p.  2m.' 
Range  given  (p.  237)  as,  "Inhabits  Bradl  and  the  nortbeaatsn  part  at  Soqtt 
America." 

OneoidM  panlalit  MbinouoMov  Aium,  Bull.  Amer.  Hoi.  Nat.  Kat.,  JUXV, 
p.  580,  Aug.  9,  Ifilfl.  CunimbA,  Matto  GroeBo,  Biaail. 

FOit  AomtttottH  J.  B.  Fvcber,  Synop.  Mamm.,  Addend.,  1830^  p.  308  (-MB) 
-FOi*  ooOat  0,  or  No.  2,  Hamilton  Smith  MSS.  "South  America." 

FeUa  maraoaya  Waonkk,  Schreber's  Stuget.,  Sun>l.,  II,  1841,  p.  492.  OitM- 
aibly  a  new  name  for  "FeUt  pardaH*  Pr.  Neuw.  Beitrtg.,  II,  p.  861."  CStea  in  addi- 
tion, ChibigouBiou,  Asara,  Enai,  I,  p.  162,  and  Rengger's  Paraguay,  p.  191,  tnm 
whom  the  measurements  are  taken  and  most  of  the  description;  givee  the  "Heiaiath" 
as  Northern  Patagonia,  through  Paraguay  and  Brati). 

A  light  colored  form  (ground  color  usuaUy  light  buff  to  pale 
ochraceouB)  of  Paraguay  and  Matto  Grosso.  Its  primary  basis  is  the 
Chibigouazou  of  Azara,  as  implied  by  its  specific  name  and  as  shown  l^ 
the  primary  references  of  Griffith  and  subsequent  authors  to  Atara. 
Hamilton  Smith,  in  his  inedited  notes  in  Griffith's  'Animal  Kingdom' 
(II,  p.  476)  states  that  of  his  four  Ocelots,  "Both  No.  1  and  No.  2  are 
from  South  America."  He  adds:  "  I  am  inclined  to  think  one  (or  both) 
of  these  (if  varieties)  must  be  the  Chibigouazou  of  Azara."  There  is  no 
extant  type  and  no  more  definite  type  locality  than  "South  America." 

'There  ■■  an  unFortuutB  miacUitcmeDt  in  Moim's  pcprr  in  nvud  to  Ihc  localitr  ol  the  wpmam^ 
from  which  ht  took  hia  rednrriplioD  of  Griffith'!  Frtii  rhAiiciiaiini.  On  PM«  230  h*  my*  >^  "••  "frta 
Chaputa,  Braiil.  with  whirh  Bmitfa'i  plat*  Siure  and  dvrnptioii  rIoKlf  acm."  On  pace  Z37,  •■  kta 
"key  to  thv  Ameri^^n  Occitit^."  he  fivea  th«  ranjfe  of  F.  chibigovatou  GnfGtb  aj  "Braiil  and  Ui«n<ffi^ 


T  used  further  th 


liB  Uhlc  (niluDm  two  Iron  the  risirt>  tha 
No  IfiOOS.  Surinam.  South  Amcrira."  Il  wu  «a  1^ 
1  in  laiO  (BuU.  Amer.  Mua.  Nat.  Hkt..  XXXV,  p.  BM): 


Aaai*'*  Chibiaouaiou.'-  Aa,  however,  the  Sur 
reprcaentins  Ihia  apeoea  it  niuat  t>a  in/erred  t' 
lapauaatid  oneeaauy  mialead ins  to  the  reader. 


repreaentini  thiiapeHeait  niuat  be  inferrnl  ibat  'be  rrlerence  to  "Ch>|Hid<v.  Bnail"  < 
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The  Felis  Ocelot  of  Smith  and  Griffith 
Hamilton  Smith,  in  his  inedited  notes  and  drawings  in  Griffith's 
Animal  Kii^dom,  Volume  IV,  1827,  pp.  475-480,  with  facing  but  un- 
numbered plates,  waa  the  first  author  to  bring  confusion  into  the  history 
of  the  American  Ocelots,  of  which  he  figured  five,  only  one  of  which 
CFelis  calenaia)  he  formally  named,  designating  the  others  numerically 
as  Ocelots  Nos.  1-4,  and  the  drawings  relating  to  them  in  a  correspond- 
inK  manner.  Previously  the  group  had  been  known  collectively  as  Felis 
pardalis  Linn^.  Smith,  in  the  opening  paragraph  of  his  notes  (which  are 
distinguished  by  enclosure  in  marks  of  quotation),  says:  "My  present 
view  of  the  Ocelots  is  that  they  form  a  subordinate  group  in  the  great 
family  of  the  Felina.  ,  .  .  They  belong  all  to  the  New  World,  but  there 
are  two  or  three  species  of  the  Old  that  approach  them  in  several  particu- 
lars, and  therefore  might  make  the  next  group.  I  shall  refer  in  the  fol- 
lowing descriptions  to  my  drawings  numerically.  My  appropriation  of 
their  types  to  species  hitherto  described,  must,  in  our  present  state  of 
knowledge,  be  conditional  only."  The  next  paragraph  begins,  "Felis 
Ocelot,  No.  1,"  followed  by  twenty  lines  giving  a  description  of  its 
coloration,  without  reference  to  its  size  or  any  other  feature,  or  to  its 
relationships.  Then  follows  "No.  2,"  (not  otherwise  designated),  with  a 
description  six  lines  long,  to  which  are  added  remarks  referring  to  both 
No.  1  and  No.  2:  "These,"  he  says,  "are  both  from  South  America.  I 
have  examined  several  of  them  alive,  and  about  twelve  in  a  stuffed  form, 
I  incline  to  think  that  one  (or  both)  of  these  (if  varieties)  must  be  the 
Chibigouazou  of  Azara.  ...  I  believe  Nos.  1  and  2  to  be  South  Ameri- 
can, and  Nos.  3  and  4  Mexican,  though  I  do  not  mean  to  assert  that 
each  may  not  be  found  in  the  country  of  the  other;  and  if  this  be  so, 
Azara's  appellative  seems  likely  to  belong  to  the  former"  (i.e.,  Nos.  1 
and  2). 

Descriptions  of  No.  3  and  No.  4  follow  in  due  sequence.  Of  No.  3 
be  says:  "A  young  female  of  this  is  now  in  Mr.  Bullock's  Mexican' col- 
lection. It  came  from  Mexico.  I  have  examined  five  or  six  specimens, 
and  believe  I  have  sufficient  grounds  for  considering  the  difTerenccs 
between  this  and  the  preceding  [Nos.  1  and  2)  not  to  arise  from  nonage." 
Of  No.  4  he  says:  "The  specimen  figured  was  formerly  in  Bullock's 
collection,  supposed  to  belong  to  southern  Mexico,  Honduras,  etc." 
He  then  refers  collectively  to  Nos.  1-4:  "Whether  these  few  are  spe- 
cifically different  or  hereditary  varieties,  I  do  not  mean  to  determine; 
but  from  the  number  of  specimens  of  each  that  have  fallen  under  my 
ofaeervation,  there  seems  little  doubt  that  one  or  the  other  of  these 


350  BuUetin  American  Miueum  of  Natund  HUlory  iVol.  XU 

alternatives  is  correct,  and  that  the  several  figures  are  not  mere  individual 
differences."  The  figures  (drawings)  are  engraved  separately  as  platM 
and  are  legended  "  Ocelot  No.  1  (to  4]  of  Hamilton  Smith." 

The  account  of  the  Felis  aUenaia  follows,  and  begins:  "The  p. 
catenala  is  an  undoubted  species,  of  the  size  of  a  Wild  Cat."  Fcdlowing 
the  description  he  adds:  "Of  this  I  have  observed  two  specimens,  one  in 
Bullock's  fonner  collection,  the  other  in  the  Museum  at  Berlin,  which  I 
examined  with  Profeswor  Lichtenstein,  and  which  proving  by  thetceth 
to  be  an  old  specimen,  convinced  him  of  the  reality  of  its  being  a  distinct 
species,  and  not  a  young  Ocelot  as  he  had  previously  conjectured."  It 
is  accordingly  not  numbered  and  bears  the  plate  l^end  "Fdit  taienda 
Hamilton  Smith,"  with  the  vernacular  name  "The  Linked  Ocelot," 
supplied  perhaps  by  Griffith.  The  species  has  never  been  confirmed, 
although  often  quoted  and  the  figure  copied  by  compilers. 

Smith's  inedited  notes  and  drawings  end  with  his  account  of  a  cat 
from  the  interior  of  Guiana  which  he  thought  might  be  the  Felis  colocolo 
of  Molina.  But  this  forms  a  subject  apart  from  the  ocelots  and  is  treated 
below  in  connection  with  the  real  Felis  colocolo  Molina  (pp.  371-373). 

From  the  foregoing  it  will  be  seen  that  if  Smith's  "Felis  Ocelot" 
(not  in  italic  type  as  are  hia  Fed's  catenaia  and  other  technical  namee  of 
cats  in  his  notes)  is  taken  seriously  it  can  only  be  construed  as  a  synonym 
of  Felis  pardalis  Linnd,  which  Smith  does  not  mention,  all  his  four  oceloU 
being  placed  under  Felis  Ocelot,  equivalent  to  Felis  pardalia  as  then  cur- 
rently rocognize<l.  Griffith,  however,  in  Volume  V  of  his  '.\nimal 
Kingdom,'  which  has  the  siune  date  as  Volume  11,  seems  to  have  iised 
the  name  in  a  more  fonnal  or  lechnical  way  for  Smith's  Nos.  2  and  3, 
Smith's  No.  4  being  synonymized  by  him  with  Felis  pardalia  Linn^. 
No.  !  is  named,  in  due  form,  Felis  chibigouazou.  The  other  two  are  listed 
and  numbered  as  species  under  Felis  as  follows:  "16.  F.  ocelot.  S." 
with,  as  a  cross-reference  "Felin  Ocelot  j3,  orNo.  2.  Hamilton  Smith  M^."' 
as  a  snyonym;  "17.  F.  ocrlot  y,"  with,  as  a  cross-reference,  "Feli» 
Ocelot  y.  or  No,  3,  Hamilton  Smith."  Hence  Griffith's  Nos.  16  and  17 
have  a  nomenclatural  statu.s  to  l>e  reckoned  with. 

Three  years  later,  J.  B.  Fischer,  in  his  'Synopsis  Mamnialium' 
(1830).  pp.  568-569  [308-369],  renam.-d  "Felis  ocelot  ^Griffith  as  "Felis 
hatiilUoTiii.  and  "Felis  ocelot  y  (Jriffith"  ho  also  renamed  Felis  griffilhii. 
Therefore  Mearns  was  quite  wrong  when  in   1902  iloc.  cit.,  p.  239)  he  - 
rcstrictHl  "Feh'-'i  ocelot  Smith"  to  "Ocelot  No.  2"  by  "elimination,"  h«— ^ 
Ix-ing  unaware  that  all  of  Smith's  four  ocelots  had  been  named  as  earl>-. 
as  1830,  leaving  no  opportunity  for  the  application  of  the  principle  ot"- 
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elimination  to  the  case.  Fischer  followed  Griffith  in  aeaigning  Smith's 
Ocelot  No.  4  to  Felia  pardalis  Linn^,  and  his  Ocelot  No.  1  to  Felis 
chiirigouazou  Griffith.  Only  Nob.  2  and  3  are  left  for  further  considera- 
tion. If  either  or  both  are  satisfactorily  identifiable  there  is  still  little 
chance  for  the  resuscitation  of  the  Felis  ocelot  of  Smith  and  Griffith,  as 
neither  are  rect^nizable  from  Smith's  descriptions  and  figures,  and 
neither  has  a  definite  type  locality,  No.  2  being  supposed  to  be  South 
American  while  No.  3  is  stated  to  have  come  from  Mexico,  and  thus  may 
be  referable  to  either  pardalis  (s.s.)  or  to  griffithii.  In  view  of  the  known 
^ride  range  of  purely  individual  variation  in  pattern  of  markings^ 
the  only  character  here  available — it  is  evident  that  no  assignment  of 
these  namesto  a  regional  form  can  be  made  except  by  arbitrary  deter- 
mination, which  of  course  if  so  made  would  be  open  to  challenge.  As 
evidence  of  this,  attention  is  called  to  the  photographic  Illustrations 
given  below  of  individual  variation  in  the  tone  of  the  ground  color  and  in 
pattern  of  markings  in  series  of  ocelots  from  localities  in  Matto  Grosso, 
Brazil,  which  could  doubtless  be  duplicated  in  a  large  scries  of  specimens 
from  many  other  localities. 

So  much  space  would  not  be  here  given  to  a  discussion  of  the  long 
discredited  ocelots  of  Smith  and  Griffith,  except  for  Meams's  invaUd 
assignment*  of  "Felis  ocelot  Smith,"  and  its  subsequent  acceptance.' 

Undentifiable  Forma  Apparently  Referable  to  Leopardus 
In  the  Ocelots,  aa  in  most  other  groups  of  the  Felidde,  and  of  many 
other  groups  as  well,  many  unidentifiable  names  were  given  by  various 
writers  of  the  eighteenth  and  first  half  of  the  nineteenth  centuries,  which, 
owing  to  inadequate  descriptions,  prove  the  bane  of  subsequent  more 
critical  revisionists.  In  many  cases  this  is  due  not  wholly  to  lack  of 
detail  in  the  descriptions,  or  to  the  poor  quality  of  the  accompanying 
illustrations,  but  to  lack  of  information  as  to  the  get^raphical  sources 
from  which  their  material  was  derived.    This  was  often  wholly  unknown 
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r^i.arMBl^tb" 

Oalot  S^^i-Fdi' octM  Marng  e<  Smith     -y^i> luimilUnu  Fi*^h 
OwlMSo.i-Fttuatnt^rmiawaiiaoo.         ~Ftlii  eriffilMi  Fbchir 

Griffith. 

nuth'a  Hsun  o'(  tiu 

.  Hi.1 .  Zool.  Ser,.  X,  p.  112.  Oct.  31.  1916.   Trp*  looslity  dsigiuitc. 
.rulumor.-),  much  l(wirul»d  lh>i>  hi.  Ocolot  Mo.  1.  Kferred  by  Griff 
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to  them,  or  if  known  was  not  Btated,  or  stated  in  too  general  terras,  and 
thus  is  inadequate  to  meet  modem  requirements.  The  cajse  of  Hamilton 
Smith  and  his  ocelots  is  only  an  illustration  of  a  prevailing  conditiog. 
Descriptions  and  illustrations  based  on  menagerie  specimens,  athet 
living  or  dead,  from  unknown  localities,  and  seldom  preserved  as  typa, 
prove  an  inherited  curse  rather  than  an  aid  in  modem  research. 

Among  the  unidentifiable  names  given  to  the  pardalia  group  b 
addition  to  Felts  ocelot  Smith  and  Griffith  and  Felia  caUnata  H.  3oiilh 
(1827),  are  Felia  mitts  F.  Cuvier  (1820),  Felia  branlienma  F.  Cuvier 
(1828,  name  preoccupied),  F.  armtllata  F.  Cuvier  (1832),  Felu  jueudo- 
}>aniaftsBoitard(1842),Feltsme{anuraBall(lS44,  no  locality  nor meamire- 
ments),  Felia  pardalis  minimus  Wilson  (1860,  Realejo,  Nicaragua,  but 
"  too  young  to  eat  anything  except  milk"),  Fell's  pardoidea  Gray  (1867). 
PatUhera  ludoviciana  and  P.  jardinii  Fitzinger  (1869),  and  others. 

Individual  Variation  in  the  Color  Characters  of  Ocelots 
Figures  14  to  18. 

A  series  of  eight  specimens — flat  skins  (hunters'  pelts,  of  which  odIt 
two  h[ive  skulls) — collected  by  George  K.  Cherrie  in  1917  at  Deecal- 
vados  on  the  Paraguay  River  about  300  miles  north  of  Curumbi,  in 
Matto  Grosso,  well  illustrates  the  wide  range  of  individual  variation  in 
color  in  ocelots.  The  color  patterns  of  five  of  these  specimens  are  shown 
Itelow  in  Figures  14  to  18  (pp.  402-iOO) ;  the  other  three  are  varioui'ly 
intermediate  in  ground  color  and  markings  Iwtween  the  five  thai  are 
figured,  no  two  of  the  series  Wing  alike.  The  ground  color  varies  in 
the  different  specimens  from  deep  ochraceous  buff  to  pale  buff.  ThL* 
feature  is  indicated  to  only  a  slight  degree  in  the  photi^p-aphic  reproduc- 
tions by  the  depth  of  tone.  The  pattern  of  coloration,  however,  u< 
sharply  defined  and  permits  of  comparison  of  details  in  the  markings  of 
the  different  spt^cinicns.  As  regards  the  ground  color,  it  is  deepest  b 
the  specimen  roprcsented  in  Fig.  14,  less  deep  in  Fig.  15.  but  much  deeper 
in  this  than  in  either  of  the  other  three.  In  the  specimens  shown  in  Fig?. 
16  and  17,  the  ground  eolor  is  practically  the  same,  while  the  one  shown 
in  Fig.  18,  represents  the  extreme  of  paleness  for  the  series.  In  retard  to 
the  color  patterns,  attention  is  called  to  the  variation  in  the  size  or  areas 
of  the  black  markings  in  comparison  with  the  extent  of  the  intc^^■ening 
ground  color,  the  extremes  being  represented  in  Figs.  1  and  5.  Also  the 
diversity  presented  in  llie  iiupc  band.i,  the  shoulder  markings,  and  in  the 
median  dorsal  striix-s. 
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Fig.  19  is  introduced  to  illustrate  the  contrast  between  the  light  phase 
of  southern  Brazil  and  the  dark  fonn  of  the  Lower  Amazon  and  the 
Guianas,  in  which  the  ground  color  is  tawny  and  the  dark  markings  are 
intense  black. 

A  series  of  flat  skins  (hunters'  pelts)  from  Curumb&,  received  from 
the  Roosevelt  South  American  Expedition,  completely  parallels  the 
series  of  e^ht  already  described  in  tone  of  ground  color  and  character  of 
markings.  The  ground  color  ranges  from  pale  buff  to  ochraceous  buff, 
and  the  markings  are  equally  variable  in  extent  in  comparison  with 
the  intervening  areas  of  ground  color  and  in  pattern.  A  smaller 
proportion,  however,  have  the  median  dorsal  line  solid  black. 

In  these  Matto  Grosso  specimens,  as  is  the  rule  in  ocelots  generally, 
the  ground  color  from  the  crown  to  a  little  behind  the  withers  is  of  a 
deeper  tone  than  that  of  the  posterior  half  of  the  dorsal  area.  Similarly 
the  median  third  of  the  dorsal  area  is  of  a  much  deeper  tone  than  the 
lateral  third  on  either  side  of  the  central  area. 

Masqat  Gray 

Margay  Grat,  Cat.  C&miv.,  Pachyderm.,  and  Edentate  Mamni.  Brit.  Mus., 
1869,  p.  21.  "Sm&Uer,  unall-he&ded,  spotted  American  Cata."  Type,  by  aubsequent 
deeignation  (Allen  IBie,  Pocock  1917),  Ftlu  uii«dii  Schinz. 

Margay  Allin,  Bull.  Amer.  Mua.  N&t.  Eiat.,  XXXV,  p.  560,  footnote,  Aug.  8, 
1916.    Fdii  maerowa  Wied  {-Feli»  wiedii  Schint)  deeignated  as  type. 

Oncoidai  Sbvekitow,  Rev.  et  Mag.  de  Zool,  (2)  X,  pp.  386,  390,  Sept,  1858. 
Part;  ^'efumocroura  Wied  and  its  near  alliee  only. 

Leopardua  Pocock,  Ann.  Mag.  Nat.  Hiat.,  (8)  XX,  p.  344,  Nov.  1917.  Part; 
Felit  urUdii  and  ita  allies  only. 

While  Pocock  (loc.ci^.,  p.  345)  includes  the  smaller  spotted  American 
cats  in  Leopardus  he  rec<%nizes  that  they  form  a  group  quite  different 
from  the  true  ocelots.  He  says:  "In  addition  to  the  true  ocelots,  often 
called  jaguars,  I  refer  to  this  genus  L.  wiedii  (tnatroura),  commonly 
cited  as  tigrina,  which  may  be  described  as  a  small,  long-tailed,  smooth- 
skulled  representative  of  the  ocelots.  The  skull  is  like  that  of  a  young 
ocelot  in  most  respects,  showing  at  most  a  shallow  postorbital  constric- 
tion, with  the  temporal  crests  forming  alynform  area  generally  wide  but 
varying  in  width  with  age  and  possibly  locally.  The  skulls  differ,  how- 
ever, from  those  of  ocelots  in  having  a  tolerably  regular  rounded  low 
occipital  area;  even  when  the  occipital  crest  is  well  developed  its  edges 
have  no  definite  lateral  emargination ;  and  the  inferior  edge  of  the  orbit 
is  thin,  with  the  preorbital  thickening  hardly  developed."  These  are 
some  of  the  differences  that  distinguish  the  two  groups,  but  there  are 
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others  of  equal  or  greater  importance,  among  which  are  the  gnwril 
contour  of  the  skull  and  the  proportionate  development  of  differeoi 
regioriB.  In  a  compariBon  of  ekulla  of  the  two  groupa,  particulariy  Uk« 
of  old  males,  the  first  thing  to  attract  attention  ia  the  small  siie  and  ireak 
structure  of  the  skull  in  the  wiedii  group  in  contrast  with  that  of  (he 
pardalia  group,  that  of  the  former  being  much  less  than  half  the  ax  of  the 
latter.  In  wiedii  the  dorsal  contour  is  evenly  convex  from  the  nassl  to 
the  occipital  border,  with  neither  sagittal  nor  lambdoid  crests,  which  an 
highly  developed  in  pardalia;  the  brain-case  is  broad  and  short,  ita  point 
of  greatest  elevation  being  at  the  frontoparietal  suttue  instead  of  inter- 
orbital;  the  orbits  are  very  large,  the  axial  diameter  about  32  per  cent 
of  the  occipitonaaal  length  of  the  skull  against  less  than  25  per  coil  in 
pardalia,  and  they  are  often  closed  posteriorly  in  wiedii  and  broadl;r 
open  in  pardalia;  the  postorbital  constriction  ia  slight  or  nil  in  medii. 
well  developed  in  pardalia;  in  wiedii  the  postorbital  processes  are  weak 
but  long  and  slender,  often  meeting  and  sometimes  coalescing  with  tlw 
process  of  the  malar  in  wiedii,  heavy  and  short  in  pardalia,  leaving  tbf 
middle  third  of  the  posterior  border  of  the  orbit  open;  in  wwitt  the 
^gomata  are  narrow  and  weak,  in  pardtUia  broad  and  heavy;  in  wiedii 
the  dental  armature  is  weak,  in  pardalia  heavy,  in  agreonent  with  tbr 
weak  general  structure  of  the  skull  in  wiedii  and  its  heavy  ossiGcstion  in 
pardalia.  The  following  comparative  cranial  measurements,  baied 
respectively  on  an  average  old  male  skull  of  Leopardus  pardalia  griffiti>ii 
from  Sinaloa,  Mexico,  and  an  old  male  skull  of  Margay  tigrina  wiedii 
from  southern  Matto  Uros-so,  Brazil,  indicate  some  of  the  proportional 
diffi'n'n(re8  Iwtween  the  skulls  of  Leopardus  and  Margay.  Total  length. 
grijjilkii  144  tnm.,  wiedii 91  (r&tio, griffitkHbeingilOO,  63.4);  condyloharat 
length,  135.  84  (ratio  62.2);  zygomatic  breadth,  99.5,  61.3  (ratio  62.5): 
breadth  at  postorbital  constriction,  38,  31.5  (ratio  83);  tip  to  tip  of 
postorbital  processes,  55,  52  (ratio  94,5) ;  greatest  width  of  brain-case. 
54,  42  (ratio  77.7);  upper  toothrow  (c-m),  44.3.  27.5  (ratio  62.1). 

Young  skulls  of  the  pardalia  group  before  the  strong  crests  haw 
formed  are  not  so  strikingly  different,  except  in  size,  from  the  skull  of 
the  wiedii  fonns.  The  general  appearance  of  the  skull  in  the  pard^^i* 
forms  changes  greatly  with  age  after  the  animal  has  reached  maturity. 
In  the  wiedii  forms,  on  the  other  hand,  mainly  owing  to  the  non-develop- 
ment of  crests,  the  general  aspect  of  the  skull  changes  little  with  age. 
having  uctiuired  its  mature  fonii  anti  nearly  its  mature  size  by  the  time 
the  i>eniijiricnt  teeth  are  fully  (leveloi>ed. 
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In  1903  Thomas  published^  some  very  suggestive  observations  on 
the  smaller  spotted  American  cats,  in  which  he  formally  recognized  three 
"  types  "  or  groups,  and  suggested  two  others  as  follows : 

"I.  Size  larger.  Fur  soft  and  thick.  Nape-hairs  generally  re- 
versed forwards,  at  least  in  part."  Typified  by  "Felis  wiedii  Schinz  (F. 
macroura  Wied),  and  many  others,  including  F.  glaucuta  sp.  n." 

"II.  Size  rather  smaller.  Fur  harsher.  Nape-hairs  not  reversed, 
Oeneral  colour  darker.  Skull  long  and  narrow,  somewhat  resembling 
tihat  of  the  Jaguarondi,  with  narrow  braincase  and  elongated  face." 
Typified  by  Felis  guttula  Hensel. 

"III.  Size  smallest.  Fur  medium  or  harsh.  Nape-hairs  not  re- 
versed. Skull  small  and  delicate,  with  smooth  braincase  and  elongated." 
Typified  by  "Felis  pardinoidea  Gray  {F.  guigna  Molina  of  Hensel)." 

"In  addition,"  Thomas  continues,  "the  small-spotted  F.  geoffroyt, 
with  its  little  ally  F.  salinarum,  sp,  n.,  makes  yet  a  fourth  Neotropical 
section  of  the  group;  while  a  fifth  appears  to  be  formed  by  the  true 
F.  lispina,  judging  by  a  small  cat  from  Cayenne  which  may  be  assigned 
to  that  species,  and  is  distinguished  by  its  small  size,  bright  colouring, 
and  delicate  skull;  but  it  is  in  too  imperfect  a  state  for  me  to  describe  it 
more  fully."    (Thomas,  loc.  ciL,  pp.  234-235.) 

The  genus  Margay  Gray,  as  here  restricted,  comprises  the  Felis 
tiffriruj  (including  F.  vnedii)  and  Felis  glaucula  groups,  characterized  by 
reversed  nape-hairs,  lai^e  size,  and  a  highly  arched  brain-case,  and  is 
equivalent  to  Thomas's  "type  I"  and  his  tentative  "type  fifth."'  The 
range  of  the  Margay  group  extends  from  Espirito  Santo  and  Matto 
GroBso,  Brazil,  to  Jalisco,  Mexico. 

Thomas's  types  II  and  III,  of  which  Felis  guttula  Hensel  and  Felis 
pardirundes  Gray  are  respectively  designated  by  Thomas  as  representa- 
tive, are  tentatively  united  to  form  a  single  group  of  at  least  subgeneric 
value,  which  for  convenience  is  here  treated  as  a  full  genus.  No  exist- 
ing name  being  available  for  the  group,  the  designation  OnciUa  is  here 
provided,  with  Felis  pardinoidea  ondlla  Thoma-s  as  type.  The  distribu- 
tion of  this  group  appears  to  coincide  very  nearly  with  that  of  Margay. 
The  skull  of  Ondlla,  in  its  smoothness  and  weak  structure,  resembles 

■■The  Spatted  Tiiw-au  of  Bruil,*  in  '  Moles  on  Ni 
HapaU,  OrwfmKt.  Akodon,  and  Cttnvmua,  with  DeA^ptLor 
Ann.  Mac.^at.  Hitt..  <T)  XII.  pp.  23«-i43.  Aui-  1903. 

t>y  A  amiUl  rHtfrom  C^yenac  wnirh  may  be  awgned  to  thai  ipeciea.  .  .  Apropoa  ^  this  I  may 

state  that  there  ii  aikalfin  (he  rollsction  of  the  American  Muieiun  labelsd  as  rrom  Cayenne,  purchased 
for  the  Museum  nuuiy  y««n  eito  by  D.  G.  Elliot  as  a  part  of  the  Verreaui  Collection,  that  is  indiatin- 

Sishable  from  ^ulla  1  have  identified  as  Peii'  wiidii  or  Irom  other  ekullior  the  uudii  type  from  the 
ntB  Mart*  and  Caquetkdistrirts  of  Colombia. 
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that  of  Margay,  but  the  dorsal  outline  is  leas  convex  and  the  bnin-o* 
less  expanded.  It  is  also  much  narrower  in  proportion  to  its  length;  thp 
postorbital  processes,  though  slender,  are  much  shorter,  and  the  audhal 
bulbe  are  less  inflated,  and  relatively  much  smaller  and  narrower.  Tbf 
nape-hairs  are  not  revereed;  the  coloration  is  often  much  darker,  but  tlw 
color  pattern  is  not  essentially  different. 

Felia  geoffroyi,  Thomas's  fourth  type,  may  well  be  kept  sepwate, 
for  which  Severtzow's  Oncifelis  is  available,  while  Felia  parjem  ud  iti 
subspecies  are  also  kept  separate  as  Li/ncAailunuSevertiow.  TliehithtN 
to  littlfr4uiown  Felia  guigna  Molina,  although  nearly  related  to  Oncrlla 
in  cranial  characters,  may  be  referred  to  Nodifelia  Severtaow,  rai  thr 
basis  of  external  differences,  and  forms  its  only  representative. 

The  three  groups,  Margay,  Ondlla,  and  Nodifelit  arei  eloBrly 
related  and  differ  markedly  from  Leopardus  on  the  one  hand  and  froni 
Oncifelis  on  the  other.  In  case  they  should  be  regarded  as  only  sub- 
generically  separable,  the  oldest  name  for  the  combined  group  i> 
Nodifelis  Sevcrtzsw,  with  Noctifelis  s.  s.,  Margay,  and  Ondlla  u 
subgenera. 

The  number  of  local  forms  of  Margay  and  OndUa  and  their  geo- 
graphical relatioQshipB  cannot  now  be  determined,  as  they  are  poorijr 
represented  in  museums.  In  order  to  satisfactorily  settle  these  qun- 
tions  a  laige  amount  of  material  will  have  to  be  brought  together,  con- 
prising  large  series  of  specimens  from  many'  localities.  Hence  it  will 
doubtless  be  many  years  before  such  conditions  will  be  realised.  TV 
early  descrilwd  foniis  are,  as  usual,  extremely  difficult  to  determine, 
the  descriptions  being  too  vague  to  be  distinctive,  and  usually  liasnloo 
specimens  from  undesignated  or  wrongly  designated  localities. 

1.     M»Tg»j  tlgrlna  tlgrina  (Schrcber) 
Felit  tignna  ScaftMER,  S&uf..,  III.  PI.  cvi,  l??."!,  text.   p.  39B,  1777  ( -  tr  ifar- 
gay  BuKKos,  Hist.  Nat..  XIII,  1765.  pp.  24S-2.'i3,  PI.  xxxvii). 

Based  on  Buffon's  description  and  figure  of  a  specimen  from 
Cayenne.    Probably  ranges  into  eastern  Venezuela  and  northern  Brsnl. 

2.    VUrgxr  tlgrlna  vl«dii  (Rchinz) 
FiKurcs  4a.  tin,  Oii,  12a 
Felii  wiedii  Sciiin'z,  Thierrcich,  I,  1821.  p.  2:1.').    Based  on  aperimens  id  the  Wted 
Coll.  from  Brazil 

Fdis  mnrroura  WiKi.,  Bcitr,  Xalurfj,  Brnsilian,  II,  182C,  pp.  371-379;  Abild..  lirf. 
3,  plate  and  text  without  nuniornti'iii.  Si)uthpn.*lcrn  Braiil  -  F.  miedii  Schini. 
bawd  on  the  aamc  s|)ecimens. 
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Feiit  mamtra  Henbel,  Abhandl.  Akad.  Berlin,  1872,  p.  71.  Bio  Grande  do  Sul, 
Bnuil. 

Margay  ligrina  icitdii  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  XXXV,  p.  580  and 
footnote,  Aug.  9,  1916.  Part;  only  the  specimen  from  Florencia.  Type  locality  of 
iKMdti  det«nuined  as  northern  Espirito  Santo,  Brazil. 

Southern  Brazil,  west  to  southern  Colombia.  Its  range  is  at  present 
very  imperfectly  known.  , 

3.     Mugay  tigrina  vigtju  (Thomas) 
Fdx»  wi^ii  irigeria  TaouAS,  Ann.  Mag.  Nat.  Hist,  (7)  XIV,  p.  192,  Sept.  1904. 
Igftrap^-Assu,  near  Para,  Brazil, 

Range  unknown.  Described  from  a  single  specimen.  The  cranial 
measurements  agree  closely  with  a  skull  from  Cayenne,  including  the 
large  size  of  the  bullae. 

4.    Harcay  gUucula  gUucula  (Thomas) 
FetU  glauc\da  Thoius,  Ann.  Mag.  Nat.  Hist.,  (7)  XII,  p.  235,  Aug.  1903. 
Beltram,  Jalisco,  Mexico. 

A  large  form  characterized  by  the  paleness  of  the  ground  color, 
"grey  instead  of  fulvous  or  tawny."  "This  grey  Mexican  representative 
of  the  F.  wiedii  group  contrasts  markedly  in  color  with  the  tawny  forms 
found  to  the  south  of  it  from  Costa  Rica  to  S.  Brazil."  Other  specimens 
are  also  referred  to  it  from  "Tatemales,  Sinaloa,  and  N.  Yucatan." 
Skull  of  type:  greatest  length  94.5,  basal  length  82,  zygomatic  breadth 
63,  tip  to  tip  of  postorbital  processes  49.  I  have  examined  specimens 
from  Yucatan  {Nat .  Mus.),  Cordoba  and  Los  Masos,  Mexico  (Amer.  Mus.) . 

5.    Margay  glauoula  niearagua,  new  subspecies 

Type,  No.  28957,  (?  ad.,  Volcan  de  Chinandego,  Nicaragua,  August  20,  1908; 
W.  B.  Richardaon. 

Similar  in  general  color  pattern  to  M.  gUmtiila  gUmcala  but  much  more  richly 
colored  and  apparently  larger. 

Ground  color  of  upperparta  fulvous  instead  of  "pale  drab  gray";  black  mark- 
ings narrow,  linear,  sharply  defined,  occasionally  enclosing  patches  of  the  ground 
color,  arranged  on  the  thighs  in  transverse  rows  of  large  oval  blotches,  on  the  should- 
ers in  vertical  bands;  whole  underparts  and  inside  of  limbs  pure  white,  the  chin, 
throat,  and  abdominal  region  unHpott«d,  the  pectoral  area  with  narrow  linear  stripes 
of  black,  and  a  broad  black  throat  band.  Differs  from  a  specimen  of  typical  glauaila 
from  Loe  Maaos,  Jalisco,  Mexico,  chiefly  in  its  much  richer,  more  fulvous  coloration. 

Collector's  meaaurements  of  the  type  in  the  flesh:  total  length,  1260  mm.; 
head  and  body,  750;  tail  vertebrs,  510;  hind  foot  (from  skin),  116.  Skull;  total 
length,  107;  basal  length,  93;  condylobaeal  length,  100.9:  lygomatic  breadth,  72.2: 
nasals  on  middle  line,  18.7;  interorbital  breadth,  19.2;  tip  to  tip  of  postorbital  pro- 
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cesses,  51.6;  mt«rorbitalcoiiatrictioD,  32.3;  breadth  of  brain-CMe,  43;  paktal  knictl:^^^ 
((rom  notch  to  anterior  base  of  incisors),  40.5;  length  of  bulla,  20.8;  length  of  p* 
12.4. 

An  adult  female  from  Matagalpa,  Nican^ua,  is  also  referred  to  **»  -^^^ 
subspecies,  which  resembles  the  type  in  all  essentials  except  fhat  it  ^     - 
just  appreciably  lighter  in  coloration  and  slightly  smaller.   It  is  bowei*^^ 
much  more  richly  colored  and  decidedly  larger  than  either  an  adult  m*'  ^,  i 
from  the  type  region  of  giaucula,  or  than  the  type  of  g'.auciJa  as  indicat^^.      . 
by  the  description.    Total  length,  970;   head  and  body,  580;  toil,  39^^^. 
hind  foot  (from  skin),  110.    Skull:  condylobasal  length,  89;   sygoma'^       .■' 
breadth,  65.8;  interorbital  breadth,  16.9;  tip  to  tip  of  postorbital  p~ 
cesses,  52.5;    postorbital  constriction,  35.2;    length  of  bulla,  10^^. 
breadth  of  brain-case,  47.5;  length  of  p*,  U.3. 

ONOiLLa,  new  genus 

Type,  Felit  pardinoidea  oneiSa  Thomas. 

Skull  without  crests,  smooth  and  of  weak  structure,  as  in  Margag,  but  with  ^^^i^^ 
outline  much  less  convex  and  frontal  area  flatter,  brain-case  narrower,  skull  nHr«>|^ 
in  proportion  to  its  length,  poatorbital  processes  slender  and  short,  audita!  fanjL 
less  inflated  and  narrower  in  proportion  to  their  length.  Nape-hairs  normal  inot^ 
of  reversed,  pelage  soft  and  full,  color  sometimes  richer  and  darker  but  color  patltn 
nearly  the  same  as  in  Margay. 

1.     Oncllla  pardinoldflB  pardlnoldM  (Gray) 

Fetis  pardinoidea  Gbav,  Proc.  Zool.  Soc.  London,  1867,  p.  400;  Cat.  Cimi?., 
Fachyd.  and  Edentate  Mamm.  Br.  Mus.,  1869,  p.  27.  "Hab.  India  (Capt.  iDnn: 
from  Zool.  Soc,  Mus,).'' 

FdU  pardinoules  (Iray,  .Ann.  Mag.  Nat.  Hist.,  (4)  XIII,  1874,  pp.  51-52.  "[ 
will  not  undertake  to  vouch  for  the  arruracy  of  the  habitats  we  receive  from  tht 
Zoological  Society;  the  Indian  habitat  has  not  been  confirmed;  and  the  spociM  hu 
a  very  South-.American  aspect." 

Felts  panlinoides  Gkay,  idem,  p.  475,  June  1874.  "The  British  Museum  hu 
received,  from  Mr.  Edward  (icrrard.  a  cat  from  Bogotit  that  I  have  no  doubl  is  lb 
same  species  a.f  the  typiful  spL'cimcn  of  fcfii  pnn/iinnyee,  ..." 

FelU  pardiiioulex  Er.LioT,  Pro<'.  Zool.  Soc.  London,  1872,  p.  203;  Monog.  Fflid*. 
1883,  HI.  XX,  lower  figure.  (,'onlidciilly  refers  Felia  pardinoidet  Cray  to  FrlU  groj- 
royi  D'Orbigny  and  Cervais,  an  an  immature  R|>ecimen  of  the  latter. 

,Felig  giiignii  IIknkkl,  Abhandl.  .-Vka<l.  licrlin,  1872,  p.  74.  Itio  Grande  do  ^ul 
Part;   not  the  mclunistir  sperimt-n  fmm  Chili. 

FelU  pardinoidca  Thomas,  .Ann.  Mag.  Xal.  Hist.,  (7)  XII,  pp.  230-237,  Auj. 
1903.  HedcsiTibed  from  Eapirilu  Santo  spfimens.  No  reference  is  made  to  Gray*! 
previous  designation  of  Bogotit  as  the  type  locatily  of  his  Felia  pardinoidtt.  (Ct. 
above,  the  rilulionof  Gray  at  June  1S74.I 

Soiithea.'ilern  Brazil  (Rspintn  Smito  and  Rio  Grande  do  Sul),  apud 
Thomas. 


/ 
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Dimensions  of  male  as  given  by  Thomas:  "Head  and  body  500 
mm.;  tail  255;  [  =  total  length  755];  hind  foot  105;  ear  38.  Skull: 
greatest  length  S3;  basal  length  71.5;  zygomatic  breadth  49.5;  nasals, 
lei^h  in  middle  line  16.5; .  .  .  .  interorbital  breadth  14.2;  tip  to  tip  of 
postorbital  processes  32;  intertemporal  breadth  25;  ...  .  breadth  of 
braiocase  38;  length  of  bulla  17;    .   .   .  length  of  p'  on  outer  edge  9.6." 

2.     Oncllla  pftrdlnoidM  oncUla  (Thomas) 
1.     PeK«  pardtnouJM  owMa  Tbouas,  Ann.  Mag.  Nat.  Hist.,  (7)  XII,  p.  237, 

Aug.  1903.    Based  on  &  skin  from  Volcan  de  Irazu,  Costa  Rica. 

FtlU  canikeri  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  XX,  p.  47,  Feb.  2S,  1904. 

Poio  Aiul,  Pirris  Province,  Costa  Rica.    Apparently  a  melanism  of  0.  -pordinoidea 

anciUa  (Thomas).    I  have  before  me  a  similar  metaoiam  of  0.  pardinoidet  emerita 

from  Merida,  Veneiuela. 

Known  only  from  Costa  Rica. 

3.  OnciUft  pudlnoidM  uidiiu  (Thomas) 

Felia  pardinoidet  andina  Thomas,  Ann.  Mag.  Nat.  Hist.,  (7)  XII,  p.  238,  Aug. 
1903.    Jima,  Province  of  Aiuay,  Ecuador.    Altitude  2400  m. 

Feiia  pardiruridt*  andina  LOnnbefg,  Ark.  fOr  Zoologi,  VllI,  No.  16,  p.  6,  July  12, 
1913.  Ahunchi,  below  Malchinqui,  and  north  side  of  Mt.  Pichincha,  at  altitudes  of 
10,000  to  11,000  ft. 

Known  only  from  the  Andes  of  Ecuador.' 

Type,  total  length  810,  "head  and  body  520,  tail  290,  hind  foot 
109,  ear  41.  Skull,  greatest  length  86,  basal  length  73.5,  zygomatic 
breadth  53.5,  breadth  of  braincase  41." 

4.  OncllU  pvdlnotdM  emBrita  (Thomas) 

Figures  4b,  6b,  06,  12c 
Fdia  pardinoidet  emvila  Tbouab,  Ann.  Mag.  Nat.  Hist.,  (8)  X,  p.  44,  July  1912. 
Montea  de  la  Cutala,  Merida,  Veneiuela. 

Margay  tiffrina  tctedt  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  XXXV,  p.  223,  May 
31,  1916.    Part;  the  Andalucia  specimen  ooly. 

Margay  tigrina  emerila  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  XXXV,  p.  582 
(footnote),  Ai^.  9, 1916.  Record  of  aspecimen  (practically  a  topotype)  from  Merida, 
Veaesuela. 

Merida,  Venezuela,  and  southward  in  the  Eastern  Andes  to  Huila, 
Colombia. 

Type;  to'tal  length  810  mm. ;  "  head  and  body  480,  tail  380,  hind  foot 
98.     Skull:    greatest  length  85,  condylobasal  length  81.3,  zygomatic 

iTb«  RHciman  nrorded  by  Die  in  1910  (Bull.  Amer  Mu>.  N'al.  Hiit  .  XXXV,  p.  123).  from  Lojm, 
Ecuador,  alt.  SOW  tt.,  M  Margat  wudi  andina  wu  wronfly  identified,  il  proriDt  to  be  ■  Margay  and 
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breadth  5.5  [  =  55.0],  breadth  of  braincaee  40."    Feet  "Bcarcely  darker    — ^ 
below  than  above"  (Thomas,  he.  ciL). 

A  skin  without  skull  (from  Andalucia,   Huila,  Colombia,  altitude  -j-j. 

5000  feet)  was  referred  by  me  in  1916  {toe.  ctl.)  to  Margay  ligriTia  inedi. ~ 

The  mislaid  skull  has  since  been  found  and  shows  that  the  specimeiL^c^ 
is  referable  to  Ondila,  not  to  Margay.  Reexamination  of  the  skin  ^ow^^^g 
that  it  is  a  male  (not  a  female  as  first  supposed),  and  that  it  agrees  in  att^  j) 
external  characters  with  a  topotype  of  emerita,  being  as  pale  (or  "'x*'*'."'  .w, 
paler)  than  this  pale  form,  even  to  the  pale  foot-soles.  Total  lengtt:::^) 
(collector's  measurements),  800  nmi.;  head  and  body,  380;  tail,  ATH^^}- 
hind  foot  (c.u.),  110.  Skull:  greatest  length,  SS;  condylobasal  length-^^^ 
82.6;  zygomatic  breadth,  59.3;  breadth  of  brain-case,  41.6. 

5.     Oncilla  ptrdinoidM  vlann  (Allen) 
Margay  lif/riiia  etena  All&n,  Bull,  Amer.  Mus.  Nat.  Hist.,  XXXIV,  p.  6&  ~1, 
Dec.  30, 1915.    Santa  Elena,  Antioquia,  Colombia.   Altitude  9000  feet. 

Known  only  from  the  type  locality.  Similar  in  a  general  way  to 
0.  p.  emerita  (Thomas),  from  Merida,  Venezuela,  with  topotypes  of  whicr^  'h 
it  has  been  compared. 

6.     OnclUa  MUcaiuis  (Allen) 
Margay  axucensut  Allen,  Bull.  Amer;  Mua.  Nat.  Hint.,  XXXIV,  p.  631,  Dec.  »-*>  ' 
1915.    Lna  Pavas,  near  San  Antonio,  Upper  Rio  Cauca,  Colombia.    Based  on  a  skL-*-*  ' 
but  Che  skull  (imperfect,  preorbital  region  and  mandible  only  preserved)  has  sin  ^C^^ 
been  found. 

Known  only  from  the  type.  Characterized  by  the  deep  fulvoi— ^•-  * 
ground  color  of  the  upperparts,  lighter  fulvous  underparts,  and  sharpt  — 5» 
defined,  inlenwely  black  markings. 

7.  OncUU  Kuttula  ^nula  (Hensel) 

Felis  gutliila  Hensel,  Abhand.  Akad.  Berlin,  1872,  p.  73.  Rio  Grande  do  Sl-^:*-  ^' 
Brazil. 

Range,  southern  Brazil  (Thomas).     A  specimen  from  "Parana  ~r 
and  another  from  Curumb^,  Matto  Grosso,  both  hunters'  skins  witho«>-^  ^ 
skull,  arp  provisionally  referred  to  this  form. 

8.  Oncilla  guttuta  amilite  (Thomas) 

Fdis  emilUr  Thomas,  Ann.  Mag.  Nat.  Hist.,  (8)  XIII,  p.  348,  March  Iftl-*' 
Ipu,  Cearri,  Brazil. 

"Thisstrikingcat  .  .  .  is  clearly  a  representative  in  the  dry  count/^'' 
of  Cean'i  of  the  South  Brazilian  F.  guttula"  (Thomas,  loc.  cit.). 
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Hoormus  Severtzow 

NoetifeUi  Severtbow,  Rev.  et  Mag.  de  Zool.,  (2)  X,  pp.  386,  390,  Sept.  1858. 
Type,  by  monotypy,  Felis  guignii  Molina. 

HerpailuTut  Pocock  (not  of  Severttow),  Ann.  Mag.  Nat.  Hiat.,  (8)  X,  pp  346, 
350,  Nov.  1917.    Part;  Noet^elU  only. 

Noctifelis  closely  resembles  Oncilla  in  cranial  characters,  but  is 
nearly  one-fifth  smaller  in  exb;^al  measurements,  while  the  cranial 
measurements  are  practically  the  same.  It  has,  however,  larger  ears, 
absolutely  as  well  as  relatively,  and  a  shorter  and  more  heavily  furred 
tail,  so  that  the  tail  in  Noctifelis  has  the  appearance  of  being  short  and 
thick,  instead  of  long  and  slender  as  in  Oncilla  and  Margay.  The  color 
pattern  in  Oncilla  is  essentially  the  same  as  in  Margay  and  Leopardtts, 
the  predominating  features  being  heavy  black  bands  extending;  from  the 
forehead  to  the  mid-dorsal  region,  and  elongated  black  markings  on  the 
shoulders,  flanks  and  thighs.  In  Nodifelia  the  black  markings  are  re- 
duced to  small  rounded  spots,  nowhere  coalescing  to  form  well-defined 
bands.  It  has  the  usual  cat  marks,  as  the  whitish  ear-spots  and  the 
cheek  and  throat  bands,  and  in  some  instances  nape-fltripes  are  vestigially 
present.  On  the  basis  of  external  features  Nodifelia  is  here  recognized 
BE  a  natural  group,  easily  distinguishable  from  Oncilla.  The  type,  and 
apparently  the  only  known  species,  is  the  smallest  and  one  of  the  most 
distinctively  marked  of  the  American  small  spotted  cats.  In  seven  skulls 
(aix  adult  and  one  with  the  milk  dentition),  p'  is  uniformly  absent  in  all, 
although  present  as  a  rule  in  all  the  nearest  allied  groups. 

HoctUolli  ffulgna  (Molina) 
Figures  ic,  7a,  10a,  12a,  20  to  22 
Pdit  guigjia  Molika,  Saggio  sulla  Btoria  nat.  del.  Chili,  1782,  pp.  295,  341. 
Foreflta  of  Chili. 

Fdia  ffumo  POppig,  Froriep'e  Notixen,  XXV,  No.  1,  p  7,  July  1829.  Talca- 
hu&no.  Chili. 

*  Fefi*  guina  Phiuppi,  Arch.  f.  Naturg.,  Jahrg.  36,  Bd.  1,  1870,  pp.  41-43. 
Very  conunon  in  Valdivia,  Chili.  Molina's  descriptione  of  both  the  Guigna  and 
Oolocx>lo  declared  to  be  so  sufficiently  distinctive  that  one  cannot  doubt  as  to  which 
of  the  Chilian  species  they  refer  (loc.  cii.,  p.  42). 

Fdis  ipagna  Henbel,  Abhandl.  Akad.  Wisaen.  Berlin,  1872,  p.  74.  Port;  only 
the  casual  reference  to  a  melaoistic  specimen  from  Chili. 

Pelia  ipdna  Pbilippi,  Arch.  f.  Naturg.,  Jahrg  39,  Bd.  1,  1873,  pp.  8-12,  PI.  n 
(animal  and  skull).    Very  abundant  in  the  Province  of  Valdivia. 

FtlU gainna Thomas,  Ann.  Mag.  Nat.  Hist.,  (7)  XII,  p.  240  (in  text),  Aug.  1903. 
Type  locality  given  as  Valdivia,  Chili,  on  the  baaia  of  Philippi,  as  above  cited. 

Molina's  brief  account  of  this  small  cat  proved  a  stumbling  block  to 
all  succeeding  systematists  for  nearly  a  century,  when  in  1870-1873, 
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Philippi'  cleared  up  the  mystery  through  first-hand  knowledge  of  the  ^ 
species  and  its  habitat.^  After  transcribing  Molina's  account  in  full^__ 
he  comments  on  the  fact  that  its  internal  evidence  gave  proof  that^to^ 
Molina  had  seen  these  two  cats  (the  Ouigna  and  Colocolo)  and  that  his=^ 
descriptions  of  them  were  so  good  that  one  could  not  doubt  as  to  which^r^i 
of  the  Chilian  species  they  applied.  He  adds  that  Felis  guigna  was  stil^^Bl 
very  common  in  the  Province  of  Valdivia,  and  refers  to  stuffed  species. 
mens  in  the  museum  at  Santiago  on  which  the  fuller  account  in  hi^^s 
second  paper  is  based. 

The  earlier  compilers  recorded  it  as  a  little-known  species,  often  ^^ms 
of  doubtful  validity;  later  it  was  sometimes  synonymized  with  variou^^ 
earlier  described  forms,  while  other  systematists  were  convinced  that  at 
was  founded  on  an  immature  specimen  of  Felis  geoffroyi. 

As  stated  above  Felis  guigna  Molina  was  first  given  a  recognii^^d 
basis  by  Philippi,  who  in  1873  gave  a  fairly  good  description  of  L-«s 
external  and  cranial  characters  and  figured  the  animal  and  the  sku-XI- 
The  latter  unfortunately  was  immature  and  imperfect,  lacking  tt^e 
occipital  part.  This  led  to  a  misinterpretation  of  the  case  on  the  pa.K^ 
of  some  later  authors,  who  construed  Philippi's  Felis  guiRa  as  a  yout:»K 
example  of  Felis  geoffroyi.  In  the  light  of  the  series  of  specimens  n(»"** 
available  for  study,  however,  it  is  evident  that  this  inference  was  erroft^?" 
ous,  and  that  the  animal  described  by  Philippi  as  the  Felis  guigna  <^' 
Molina  is  a  species  remarkably  distinct  from  any  other  known.  Thoia£^ 
(loc.  cit.),  on  the  basis  of  Philippi's  paper,  was  justified  in  designating 
Valdivia  as  its  type  locality. 

Philippi,  in  commenting  on  its  abundance  near  Valdivia,  says  that  it 
sometimes  visited  the  outskirts  of  the  city  to  steal  fowls  and  meat.  He 
relates  that  he  had  been  informed  it  sometimes  appeared  in  small  bands 
("  schaarenweis  ") ,  and  that  on  one  occasion  about  twenty  of  them  were 
killed  in  a  single  morning.  He  also  states  that  it  is  often  melanist^c, 
wholly  black  examples  being  of  frequent  occurrence.  Of  four  specimens 
in  the  museum  at  Vaklivia  he  states  that  two  were  of  the  light-colored 
spotted  phase  and  the  other  two  entirely  black.    His  figure  represents 


f.NHturE.lalirE.SG.Bd.I, 


d  nurh  FeliB  Cuifla|.      Von  Dr.  R.  A.  Philippi   in   Sknti 

rdipSrhfidrlhildungheiFGliiPmjercaund  Friia ColoHiki. 
Dr.  R.A.Philinui,  Ardi.  t.  Naliitg.  Jnhre,  .10,  »d.  1.  1873.  pp.  8-lS.  PI.  11,  f  "      ~ 
■kull);  PI.  III.  tigs  I,  2.  Filit  ColoTBtB  (Bkull),  Figs.  3.  4.  Fdii  Pajtrm  (akull). 


Ftlii  iruiena.  slthnugh  hisrilsligiiB  i''Filu  Gitiima.  M^.-Pflii  ti^nm  L.  T"1  Ifd  to  nutundenUndlDf  b^ 
ti  otic 


Pi^liH  CicrinmL.  V)  J«tl  to  muiindentandiaf  bj 

:fiilKl  deBTiption  comd  only  hpve  bevo  bnavd  on  «ti  arlum 

ipBnyinE  mirmiivi'  ol  his  Bojoum  ut  >oni»  monthe  near  Tilrahuano  niidrr  ii 

ID  rnae.     In  view  ol  the  iit>erinirnB  now  avaiUble  from  the  wme  d.itnct.  it  u 


1919]  AUen,  NoU»  on  SmaU  Spoiled  CaU  o/  Tropical  Amtrica  363 

the  spotted  phase.  So  far  as  I  am  aware  no  later  report  based  on  actual 
material  has  been  published. 

The  present  series  of  eight  specimeos  was  collected  by  D.  S.  Bullock, 
an  American  engineer  and  an  intelligent  and  painstaking  natural  history 
collector,  who  spent  some  time  near  Valdivia  in  1910-1911.  The  speci- 
mens comprise  seven  adults  (4  males,  3  females)  and  a  kitten  still  in 
first  pelage  and  with  the  milk  teeth.  One  of  the  adults  lacks  the  skull, 
and  the  brain-case  of  three  others  ia  badly  broken  but  they  are  available  for 
most  of  the  usual  measurements.  The  labels  give  full  field  data  and 
flesh  measurements  and  the  native  name  {written  "wifia,"  probably 
phonetic  for  gulfia,  the  usual  vernacular  name  of  the  species).  They 
were  nearly  all  taken  at  Marquhue,  Temuco,  Province  of  Cautin, 
about  seventy-five  miles  north  of  Valdivia.  The  series  shows  consider- 
able variation  in  color,  some  being  much  darker  than  others,  possibly 
tending  toward  melanism. 

One  of  lightest  specimens  of  the  series  has  the  ground  color  of  the 
upperparts  deep  buff,  of  the  underparts  clear  white.  The  face  markings 
are  as  usual  in  the  small  spotted  cats,  but  much  reduced  in  extent  and 
distinctness,  especially  the  superciliary  lines  and  the  dark  bands  from 
the  side  of  the  nose  to  the  inner  base  of  the  ears,  which  are  rudimentary 
and  inconspicuous.  The  top  of  the  head,  from  forehead  to  nape,  is 
slightly  freckled  with  touches  of  blackish.  Of  the  usual  nape-stripes  only 
the  two  outer  are  recognizable  as  bands,  they  consisting  of  only  partly 
coalesced  dark  brown  or  blackish  spots.  Elsewhere  on  the  dorsal  and 
lateral  areas  are  small,  sohd,  scattered  blackish  spots  without  any 
distinct  arrangement  except  along  the  median  dorsal  area  where  they 
tend  to  form  both  axial  and  transverse  rows,  and  oblique  rows  on  the 
thighs.  The  upper  surface  of  the  feet  is  unspotted  except  for  the  proximal 
fourth.  The  tail  is  heavily  ringed  with  black  dorsally  and  laterally,  a 
few  of  the  apical  bands  nearly  meeting  below.  The  black  annulations 
are  about  equal  in  breadth  to  the  intervening  spaces  of  ground  color, 
and  vary  in  number  from  10  to  12,  with  a  blackish  tip.  The  white  of  the 
underparts  has  a  broad  brownish  black  cross-band  on  the  throat,  a  few 
broken  rows  of  small  spots  on  the  foreneck,  a  few  scattered  spots  on  the 
pectoral  area,  while  large  black  spots  predominate  over  the  white  on  the 
thoracic  region;  the  inguinal  region  and  the  inside  of  the  thighs  are 
white,  the  latter  varied  with  more  or  less  transverse  rows  of  black  spots. 
The  ventral  side  of  the  tail  is  medially  whitish.  The  soles  of  the  feet  are 
blackish,  the  tips  of  the  hairs  on  the  proximal  part  increasingly  grayish. 

In  the  darkest  specimen  the  ground  color  above  is  of  a  less  buffy 


3&4 
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tone,  and  the  dark  spots  are  coarser  . 
unite  into  irregular  and  rather  indistii 
and  shoulders.  The  dark  tail  bands 
the  interspaces.  The  dark  spots  be) 
black;  on  the  thighs  they  form  rather 
specimen  in  the  woolly  first  pel^e  if 
spots  are  duller  and  less  sharply  defini 
The  external  measurements  shon 
ably  snudler  than  any  of  the  known  : 
length  for  four  males  being  &44  mm.,  i 
of  males  of  OnciUa  (representii^  foi 
measurements  for  head  and  body  are 
and  290;  hind  foot  96  and  108.  The 
ot  the  same  two  aeries  is,  however,  e 
h&ng  respectively  80  and  84  mm.,  th( 
and  the  breadth  of  the  brain-case  39.< 
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ONcmus  Sevebtzow 

OndUlU  Sgvbstzow,  Rev.  et  Mag.  de  ZooL,  (2)  X,  pp.  386,  390,  Sept.  IgS-;^. 
Typfe,  by  monotypy,  Felit  gtoffroyi  D'Orbigny  aad  Gervftia. 

Herpailunie  Pocock,  Ann,  Mag.  Nat.  Hist.,  (8)  XX  p.  346,  Nov.  1907.  Pai 1; 

the  Oncifelia  geoSfroyi  group  only. 

The  skull  of  Ondfelia  is  heavily  ossified,  the  frontal  region  high  at^^d 
broad,  the  brain-case  long  and  narrow,  rostrum  deep  and  broad,  sagitt^^j 
and  lambdoid  crests  well  developed  in  adults,  and  the  dentition  heav     '^. 
In  certain  features  it  resembles  the  skull  of  Herpailurus,  differing  from         it 
greatly  in  others,  as  in  the  structure  of  the  preorbital  and  palatal  portio^cns 
and  in  its  much  heavier  dentition.    Most  of  these  differences  have  b 
noted  by  Pocock  {Uic.  cit.,  p.  347),  who  says:"//,  yaguarondi  and  J 
geoffroyi  are  widely  divergent  species  in  cranial  characters,  the  i 
departing  the  most,  the  latter  the  least  from  the  typicat  feline  typ^       " 
He  might  have  added  that  this  is  also  true  in  respect  to  their  exten^^al 
characters,  the  general  form  being  slender  in  yaguarondi  and  heavy        in 
geoffroyi,  the  color  in  the  former  unspotted  and  in  the  latter  profus^s-Jy 
spotted,  with  a  conspicuously  annulated  tail.     He  finally  adds:   "CZDa 
account  of  the  differences  in  the  skulls  the  two  species  might  be  regard. ^?(l 
as  generically  or  subgenerically  distinct,  but  the  difficulties  of  definitB<:ui 
would  in  that  case  be  great  on  account  of  H.  pardinoides  and  its  allies 
occupying  in  many  cranial  respects  an  intermediate  position  between  tfte 
two.  ..."  This  statement  seems  to  betray  a  misapprehension  of  tbe 
characters  of  the  Felts  pardinoides  group,  here  recognized  as  a  spee/af 
group,  of  at  least  subgeneric  value,  under  the  name  Ondlla. 

Felis  saiinarum  Thomas  is  here  associated  with  geoffroyi  in  the 
genus  Oncijelis,  but  the  two  species  are  by  no  means  closely  related, 
stilinarum  being  a  much  smaller  species,  with  a  much  weaker  skull  and 
dentition.  Both  are  spotted  cats,  with  long  and  conspicuously  ringed 
tails,  but  the  details  of  coloration  are  quite  different  in  the  two  forms. 
The  Felis  colocolo  group  is  unrepresented  in  the  material  1  have  been  able 
to  examine,  but  judging  from  the  literature,  including  Philippi's  figures 
of  the  skull,  it  seems  referable  to  Ondjelis,  but  the  color  characters  do 
not  indicate  a  close  relationship  with  geoffroyi. 

1.     OncifftUs  geoffroyi  (D'Orbigny  and  Gervais) 

Figures  'm,  76,  IC6,  Via.  23 
Felis  geojfroyi  D'Orbiow  and  Gerv.\is,  Bull.  Soc.  Phtlom.  Paris,  1*M,  p.  40; 
Mag.  de  ZooL,  1814,   Mamm.,  PI.  LVii  (animal);   Voy.  d'Amir.  Merid,,  1847,  p.  21, 
PI.  xui  (skull),  PI.  XIV  (animal).    Rio  Negro,  Patagonia. 
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FOit  iOncifais)  gwffroyi  SbVbrtiow,  Rev.  et  Mag,  de  Zool.,  (2)  X,  185S,  p.  388. 

FeUt  (OncoidtM)  geoffrovi  LAWn.Lic,  Congr.  cient.  Lat.  Amer.,  Ill,  1899,  p.  178. 

Ojieoides  geoffroi/i  Allen,  Rep.  Princeton  Univ.  Exped.  Patagonia,  III,  part  I, 
Mamm.  Southern  Patagonia,  pp.  180-183,  April  28,  1905.  Cafton  de  laa  Vacas  and 
mouth  of  Rio  Santa  Cnii,  southern  Patagonia. 

H\erpaUxtrwi\  gtoffroyi  Pocock,  Ann.  Mag.  Nat.  Hist.,  (8)  XX,  p.  347  (id  text;, 
Nov.  1917. 

Pardalina  f  guifinn  Gray,  Ann.  Mag.  Nat.  Hist.,  (4)  XIII,  p.  51,  Jan.  1874. 
Part;  ".  .  .  there  can  be  no  doubt  that  Fetis  Oeoffroyi  of  D'Orbjgny  and  Gervais  is 
the  same  aaP.  guigfiaof  Molina  and  Philippi." 

Felia  gtoffroyi  BtTRMEisTER,  Descrip.  phya.  R6pub.  Argentine,  III,  1879,  pp. 
121-126.  Part;  F.  ffutgna  of  Molina  considered  as  only  a  smaller  southern  form  of 
F.  geaSroyi. 

Felit  geoffroj/i  Eluot,  Mon.  Felids,  1883,  PI.  xx.  Fart;  not  the  synonymy,  nor 
tbe  lower  figure  of  the  plate,  and  only  part  of  the  description. 

FeUs  gTtigita  Mivabt,  The  Cat,  1881,  p.  410.    Not  Fdia  gvigna  Molina. 

FeUa  guiffna  Ltdekker,  Handbook  of  Camivora,  1895,  p.  149.  Part;  only  the 
more  Bouthem  and  eastern  "race,  ^efu  ^eo^rov*  of  the  Argentine  " 

Pardalina  tearwiekii  Gsat,  Proc.  Zoo!.  80c.  London,  1867,  p.  267,  fig.  4  (skull), 
p.  406,  PI.  wtiv  (animal).    "Himalaya  (Warwick).    Probably  from  South  America?" 

Pardalifia  vxiTunckii  Sclater,  Proc.  Zool.  Soc.  London,  1870,  p.  796.  Identified 
OS  Felit  gtoffntj/i. 

This  species  was  originally  described  from  specimens  collected  on 
the  Rio  Negro,  Patagonia,  in  about  latitude  40°  south.  It  appears  to 
range  thence  southward  to  the  Straits  of  Magellan,  ^nd  westward  to  the 
eastern  base  of  the  Andes,  and  has  been  reported  from  as  far  north  as  the 
Upper  Parana.  Its  range  to  the  northward,  as  formerly  given,  seems  to 
have  been  not  clearly  distinguished  from  that  of  S.  salinarum. 

The  few  specimens  I  have  seen  appear  to  indicate  a  considerable 
range  in  the  tone  of  the  ground  color,  from  nearly  clear  gray  to  pale 
fulvous,  which  is  the  tone  represented  in  D'Orbigny  and  Oervais's 
figures.  One  of  two  specimens  collected  by  Dr.  Hrdli6ka  near  the  type 
locality  in  1910  CNos.  171953  and  171954,  U.  S.  Nat.  Mus.)  agrees  closely 
in  color  with  the  original  figure  of  the  species,  while  the  other  is  much 
paler.  Gray's  figure  of  his  Pardalina  warwickii  {ioc.  cit.,  animal)  agrees 
closely  in  pattern  of  markings  with  geoffroyi  but  not  in  ground  color, 
which  is  deep  cinnamon  instead  of  pale  fulvous,  and  is  probably  over- 
colored,  as  Sclater  (Ioc.  at.)  unhesitatingly  identified  the  type  of  wanmddi 
with  a  specimen  of  geoffroyi  from  Patagonia  by  direct  comparison. 

2.     OndfolU  Mlinftrum  (Thomas) 
Figures  56,  80,  11a,  136,  24  to  29 
tFdit  coImoIo  Matschie,  Sitiungsb.  Geselb.  naturf.  Freunde  Berlin,  1894,  p. 
60.    Puna,  near  Jujuy,  Argentina. 


Bi^tttnAtMrie 


Ftli*  $aUj»arum  Tsouas,  An 
Cnu  del  Eje,  Central  Cordova,  Ai 


Felia  aalinanan  is  descril 
F.  geoffroyi."  The  type  was 
mente  are  given:  "Head  am 
700];  hind  foot  97;  ear  37. 
71;  ^gomatic  breadth  56.E 
orbital  lu-eadth  15.5;  tip  to 
constriction  26.5;  breadth  of 
incisive  row  10;  length  of  p*  ( 

This  species  is  represent 
by  Leo  E.  MiUer  and  H.  S. 
Argentina  for  The  American 
1916.  Four  of  them  are  akin 
of  which  are  adult  males,  the 
the  latter  with  the  milk  dent 
native  skins  without  skulls, 
The  two  males  are  from  the  1 
9400  feet,  the  adult  female  is 
of  Jujuy,  Argentina,  at  an  a 
from  the  nearby  locality  of  L 
ground  color  frwn  pale  buffy 
inga  are  similar  in  pattern  in 

little  coarser  or  heavier  in  some  than  in  others.  The  color  pattern  ia 
similar  to  that  of  0.  geoffroyi  and  quite  unlike  that  of  N.  guigna.  (See 
Figs.  20  to  29,  pp.  408-417.) 

As  shown  by  the  tabulated  measurements  below,  this  speciee  i* 
much  smaller  than  geoffroyi,  and  much  larger  than  guigna.  The  female' 
are  much  smaller  than  the  males,  and  as  the  adult  female  of  the  p 
series  agrees  very  closely  with  the  measurements  given  for  i 
and  as  four  of  the  specimens  closely  agree  with  the  description  of  t 
species,  the  whole  series  is  referred  with  little  hesitation  to  s 
On  this  basis  0.  salinaritm  appears  to  range  in  latitude  from  about  19°  t^ 
31",  and  from  an  elevation  of  1800  (central  Cordova  in  Argentina)  t^ 
above  9500  feet  (Province  of  Sucre  in  Bolivia).  Five  of  the  specimeo^ 
were  taken  at  a  point  (Lavelle)  only  about  240  miles  due  north  of  th»j 
type  locality  of  salinarum  and  at  the  same  elevation ;  one  at  about  tb--* 
same  distance  still  further  north,  and  two  (both  males)  some  300  mikf 
north  of  the  last  named  point,  the  total  distance  in  latitude  from  tfav 
type  locality  northward  to  the  most  northerly  point  represented  by  thr^ 
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present  series  being  about  780  miles.  A  good  series  of  well-prepared 
specimens  from  earh  of  the  four  districts  indicated  might  show  note- 
worthy local  differentiation,  not  revealed  by  the  present  small  number  of 
specimens,  of  which  one  half  are  merely  hunters'  pelts.  The  accompany- 
ing phott^raphic  illustrations  (Figs.  24-29)  show  a  close  similarity  in 
color  pattern  of  specimens  from  pointy  widely  separated  by  latitude  and 
elevation.  It  is  to  be  noted  that  the  measurements  of  the  type  skull 
(female)  agree  closely  with  those  of  the  adult  female  of  the  present 
series,  while  the  external  or  "flesh  measurements"  are  much  smaller. 
There  is  a  marked  difference  in  the  size  of  the  skull,  in  ossification, 
and  in  the  size  of  the  teeth  between  the  large  male  skull  of  salinarum, 
which  is  at  least  middle-aged  or  older  (all  the  sutures  except  the  nasal 
sutures  indistinguishable)  and  the  skull  of  geoffroyi,  which  is  apparently 
much  younger  (most  of  the  sutures  clearly  traceable).  In  geoffroyi 
the  frontal  r^on  is  more  elevated,  much  broader  and  more  heavily 
ossified,  including  the  postorbital  processes,  the  temporal  ridges  are 
nearer  together  and  much  more  strongly  developed,  uniting  posteriorly 
to  form  a  crest  5.5  mm.  in  height,  with  a  corresponding  development  of 
the  occipital  create,  heavy  development  of  the  suborbital  region,  and  very 
heavy  dentition.  In  the  old  male  skull  of  salinarum  the  temporal  ridges 
are  slight  (none  present  in  the  younger  but  fully  adult  male  nor  in  the 
female),  the  general  structure  of  the  skull  is  relatively  weak,  with  which 
the  size  of  the  teeth  is  correlated.  In  brief,  the  skull  of  aalijiarum  is  a 
large  edition  of  that  of  Ondlla  or  Noctifelis,  while  that  of  geoffrojii  is  a 
reduced  Leopardus  type.  Yet  the  color  pattern  of  salinarum  resembles 
closely  that  of  i^^roj/i  and  is  not  at  all  the  same  as  that  of  Ondlla,  and 
gtill  less  like  that  of  Noctifelis.  Hence  salinarum  forms  a  type  of  at  least 
gijhgeneric  value  intermediate  between  NoctifeHs  and  Ondfelis.  (See 
itie  photographic  reproductions  of  color  patterns  of  Noctifelis  guigna, 
■^rt^Jelis  geoffroyi  and  0.  salinarum,  pp.  408-417.) 
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3.     OncUolis  colocolo  (Molina) 


,j  POit  eolocolo  PmLiPPi,  Arch.  t.  Naturg.,  Jahrg.  36,  Bd.  1,  1870,  pp.  43-45,  PI  I, 
^.  7  (animal).     Based  oa  a  live  specimen  in  the  Z[>ologicBl  Gardea  of  Santiago, 

captured  at  the  Hacienda  Dehesa,  in  a  place  called  Infemillo,  in  the  Cordillera  de 
Santiago,  a  few  leagues  from  the  city  of  Santiago,  late  in  September,  186S  {ioc.  cit., 

p.  44).    This  locality  is  now  designated  aa  the  type  locality  of  the  speciea. 

Fail  eolocolo  Phiuppi,  Arch.  f.  Natui^.,  Jahi^.  39,  Bd,  1,  1873,  pp.  11-14,  PI. 

in,  figs.  1,  2  (Hkuil). 

Felit  eolocolo  Burhbibtbr,  Descrip.  pbya.  R£pub.  Argeatina,  111,  1879,  p.  126. 

Includes  feJujocobiCaComalia  as  a  synonym. 

Fdi»  jaaMa  Cobnuja,  Mem.  Soc.  Italiana  di  Sci.  nat.,  I,  No,  1,  1865,  pp.  1-9,  ■ 

I^.  (animal).    "  Bolivia;  circa  Potoei  et  Humacuoca  in  montibua  sat  elevatis." 

Fdia  jaeobita  Mathcbie,  Sitiungsb.  Gesells.  naturf.  Freunde  Berlin,  1912,  No. 

4,  p.  258.    Regarded  aa  so  importantly  different  from  P.  eolocolo  that  both  should 

stand  as  distinct  "Raasen." 

Ftlit  eolocolo  Elliot,  Mon.  Felidffi,  1883,  PI.  xii  (animal).    Part;  only  in  so  far 

ai  it  rdates  to  Fdit  jaeobita  Cornalia,  on  which  the  plate  and  much  of  the  description 

is  baaed.    The  plate  is  an  improved  copy  of  Comalia's,  with  the  attitude  altered  and 

the  generftl  effect  mode  more  artistic. 

Felis  eolocolo  Molina,  as  well  as  Molina's  Felis  guigna,  wat  first 

placed  on  a  recognizable  basis  by  Philippi  in  his  papers  on  these  species 

published  {loe.  cit.)  in  1870  and  1873:  His  description  and  figure  were 
made  from  a  live  specimen  in  the  Santiago  Zoological  Garden,  captured 
in  the  Cordillera  de  Santiago,  not  far  from'the  city  of  Santiago,  in  Sep- 
tember, 1869.  It  is  characterized  especially  by  its  cross-banded  pattern 
>f  coloration  of  the  back  and  aides.  While  in  a  general  way  resembling 
'^elis  pajeros  Desmarest,  it  is  instantly  distinguished  from  it  by  its  very 
ong  conspicuously  black-ringed  tail.  The  cranial  differences  are  set 
orth  in  Philippi'a  second  paper  (1873,  Ioc.  cit.)  where  the  skull  is  figured 
ind  compared  in  detail  with  the  skull  of  F.  pnjeros.  He  unfortunately 
imits  to  state  whence  the  skull  of  either  Felis  eolocolo  or  F.  pajeros  which 
le  described  were  obtained,  but  the  implication  of  the  context  seems  to 
3e  that  tfiey  were  both  of  Chilian  origin.  The  source  of  the  living  speei- 
■nen  (a  young  male)  of  F.  eolocolo  which  served  as  the  basis  of  his  descrip- 
tion and  figure  of  the  animal  is  explicitly  stated  to  be  the  Cordillera  de 
Santiago,  only  a  few  leagues  ("  wenige  Stunde")  from  the  city  of  Santiago. 

It  seems  proper  to  accept  this  district  as  the  type  locality  of  the  species. 
The  type  of  Felis  jaeobita  Cornalia  was  sent  to  him  from  Buenos 

Ayres  by  Professor  Mantegazza.    Burmeister  states  {Ioc.  cit.,  p.  128): 

"  J'ai  vu  moi-meme  k  Bucnos-Ayres,  dans  les  mains  de  M.  le  professeur 

Mantegazza,  I'exemplaire   que  Cornalia  a  fait  dessiner;    il  avait  4ti 
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chass^  sur  lea  iiiontagnes  au-dcssus  de  Potosi  et  Hamacuaca  en  B<^vl^-' 
He  also  states :  "L'individu  (decofoco/o]  que  j'ai  examine,  correspond     ^^ 
Felia  jaiobinu,  dont  la  description  a  ^t4  prise  par  Comalia."    He  acc^^.-^^ 
inftly  refers  Felisjacobita  to  Felis  colocolo  as  a  synonym  without  aw»r-w^ 
reservation.    A  comparison  of  the  figure  of  jacobita  with  the  later  p^^i. 
lishcd  figure  of  colocolo  by  Philippi  (who  evidently  was  ignorant  of     ft 
existence  of  Comalia's  paper)  shows  a  striking  agreement  in  the  PAt^^^ 
of  markings  in  both,  and  the  descriptions  of  the  coloration  are  strikivif^ 
similar  for  both,  except  that  Philippi  makes  no  mention  of  the  vem,^ 
surface,  which  Comalia  describes  as  "maculis  ventralibus  rubixioiHiH 
aut  lete  fulvis." 

Felis  colocolo  Molina  is  still  very  imperfectly  known,  not  more  Uiu 
one  or  two  specimens  having  apparently  reached  museums,  but  ii  ii 
seemingly  very  distinct  from  its  nearest  allies,  which  are  evidently  FHii 
geoffroyi  Desmareat  and  Felis  salinarum  Thomas,  Its  home,  so  fu-  u 
known,  is  the  high  plateaus  of  the  Andes  in  Bolivia  and  Chili. 

The  history  of  Felis  colocolo  Molina  was  long  blended  with  that  of 
Fell's  colocolo  Hamilton  Smith,  who  in  1827  (Griffith's  Animal  King.,  II, 
p.  47P  and  illustration)  described  and  figured  a  cat  from  Guiana  which  be 
doubtfully  referred  to  Molina's  species.     This  proceeding  gave  liw 
to  a  new  problem  without  shedding  any  light  on  the  old  one,  and  to  the 
increase  of  synonymy,  as,  despite  the  geii^raphic  improbabilities,  Hamil- 
ton Smith's  description  and  figure  became  a  part  of  the  hisfoiy  of 
Molina's  Felis  colocolo,  and  its  range  became  extended  to  include  Guiiuui. 
As  Smith's  use  of  the  name,  however,  was  provisional  hU  description  and 
figure  of  the  Guiana  specimen  l>ccame  in  1838  the  Felis  lineala  of  Swain- 
son  {Anim.  in  Mcnag.,  p.  128),  and,  in  1861,  of  the  Felis  strigilalaol 
Wagner  (Schrcbcr's  Siiug.,  Suppt.,  II,  p.  546),  and  the  Smith  coloaiif 
»till  remained  an  unsolved  enigma.    Indeed,  so  good  a  naturalist  as  St. 
George  Mivart  in  1881  (The  Cat,  p.  413),  included  in  his  chapter  on  tbf 
"different  kinds  of  cats"  the  Felis  colocolo,  giving  its  distribution  as 
"Guiana  and  Chili,  and  doubtless  inlemicthate  countries  abo."    Still 
later,  Richard  Lydckkcr,  in  his  'A  Hand-book  to  the  Camivora'  (1895. 
pp.  177-17'J,  PI,  xxi)  gave  new  life  to  the  legend  of  the  co/ocolo  cat. 
quoting  Hamilton  Smith's  original  picturesque  account  in  full  (as  goTNl 
copy  for  a  popular  hand-lKK)k),  and  giving  its  distribution  as  'north- 
castrrii  imd  western  South  .\nipriea,  the  species  being  recorded  from 
Guiana  iind  Chili."  etc. 
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Apropos  of  the  foregoing  I  cannot  resist  the  temptation  to  give  in 
full  the  note  by  the  late  John  Eklward  Gray  entitled  'On  Felis  colocolo, 
Hamilton  Smith,  F.  Cuner,  and  GeofTroy,'  published  in  1874  (Ann.  Mag. 
Nat.  Hist.,  (4)  XIII,  pp.  259-260),  since  it  throws  light  not  only  upon 
the  character  of  this  sub-mythical  species,  but  as  a  revelation  of  historic 
interest  in  connection  with  the  working  methods  of  the  artist-naturalist 
who  contributed  bo  largely  of  both  drawings  and  text  to  Griffith's 
'Animal  Kingdom,'  and  consequently  so  disastrously  and  lastingly  to 
the  labors  of  subsequent  investigators  of  the  Felidie,  as  indicated  above 
in  treating  of  the  ocelots.  Gray's  note  gives  evidence  that  it  was  in- 
spired by  no  unkind  feeling  toward  his  "late  friend  and  teacher,  Colonel 
Hamilton  Smith,"  which  fact  adds  to  its  interest  and  value. 

Major  Homiltoa  Smith  made  a  Gpire  of  an  animal  "said  to  have  be«n  shot  in 
the  interior  of  Guiana  by  an  officer  of  LewenBtein's  Riflemen,  and  by  him  stuffed 
toA  lent  to  England,  but  which  probably  never  reached  ita  destination."  It  is 
represented  aa  a  whit«  cat,  with  variouB-siied  longitudinal  brown  dashes  on  its  neck 
and  body,  with  alate-ooloured  legs  and  feet,  and  a  slender  black  tail  with  nmnerous 
white  rin^. 

Of  this  drawing  an  account  was  published  in  Griffith's  'Animal  Kingdom,;  in 
Geoffroy  and  Cuvier'g  'Histoire  Naturelle  dee  Mammifires'  (where  the  animal  is 
said  to  come  from  Surinam),  and  in  Jardine'e  'Naturalist's  Library,'  iii,  p.  266, 
pi.  XXVI,  where  the  legs  are  erroneously  left  pale-coloured,  though  said  to  be  blaclcish 
in  tbe  description. 

I  have  never  seen  this  cat,  and  am  not  aware  of  its  ever  having  been  seen  or  of 
ita  being  in  any  museum  in  Europe.  It  certainly  is  not  the  Felit  colocolo  of  Molina, 
from  Chili,  figured  by  Philippi,  Wiegmann's  'Archiv,'  1870  p.  41,  t.i.  fig,  7,  and  [1873] 
t.  iii.  figs.  1  *  2. 

My  late  friend  and  teacher.  Colonel  Hamilton  Smith,  drew  animals  most  beauti- 
fully aod  with  great  faciUty,  and  made  a  very  large  collection  of  sketches  and  drawings 
of  tfaem  and  of  antiquities  and  coetumea,  which  he  collected  from  museums  that  he 
visited,  and  books,  and  even  fragments  of  skins.  Unfortunately,  instead  of  drawing 
tbe  specimen  or  the  figure  of  the  animal  which  he  examined  as  it  was,  he  had  the  habit 
of  improving  its  attitude,  and  even  of  making  a  beautiful  drawing  from  a  bad  speci- 
men, or  from  a  fragment  of  a  skin,  or  from  a  rough  sketch,  or  from  a  woodcut  or  other 
figure  which  hefound  in  some  old  book;  and  he  very  often  did  not  mark  his  drawings 
whence  or  how  they  were  obtained;  so  that  it  was  difficult  to  tell  their  authority. 
He  seldom  finished  or  colored  his  sketches  at  the  time  he  made  them,  but  would  mark 
on  the  parts  of  the  drawing  with  the  colour  that  they  ought  to  be  (as"  red,"  "white," 
"black")  without  indicating  the  shade.  This  explains  why  the  figures  which  are 
taken  from  his  sketches  in  the  first  volume  of  Jsrdine's  'Naturalist's  Library'  (1842) 
were  so  erroneously  coloured,  and  makes  the  determination  of  some  of  his  figures 
doubtful.  It  was  this  defect  that  rendered  his  beautiful  and  extensive  series  of 
sketches  of  so  Uttle  value  to  the  zoological  student. 
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but  with  differences  in  several  important  details,  particularly  in  Hx  bk 
and  form  of  the  bull^,  which  are  not  only  larger  and  much  more  inflated, 
but  have  the  outer  cBamber  "enormously"  (Pocock)  enlarged;  palatal 
region  and  mesopterygoid  fossa  much  broader  and  the  latter  shorter; 
the  facial  portion  of  the  skull  correspondingly  wider,  and  the  dentition 
much  weaker,  particularly  p*  and  p*.    The  color  pattern  is  radically 
different  from  that  of  any  of  the  other  spotted  American  cats  in  having 
the  tail  without  annulations,  and  in  other  respects  in  the  coarse  and 
rather  weakly  defined  and  faintly  indicated  body  and  head  markings, 
although  retaining  many  of  the  distinctively  'cat  marks'  of  the  fdineo. 
It  is  further  distinguished  by  the  character  of  the  pelage,  which  is  coarse 
and  long,  and  by  the  presence  of  a  prominent  dorsal  crest  of  lengthaied 
black-tipped  hairs,  divided  by  a  narrow  pale  line. 

The  Lynchailurua  pajeros  group  ranges  from  southern  Patagonia  to 

northern  Argentina  in  the  pampas,  and  has  been  recorded  as  occurring 

in  Chili,  southeastern  Peru,  and  also  from  the  vicinity  of  Quito,  Ecuadw. 

As  already  indicated  in  a  preceding  paper  (supra,  p.  338),  Pocock 
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adopted  D«ndraiiunt8  Severtzow  for  the  Pampas  cats,  but  the  only- 
species  referred  to  this  genus  by  Severtzow  was  the  mythical  Felis 
strigilala  Wagner,  based  on  Hamilton  Smith's  description  of  a  cat  from 
Guiana  which  he  "conditionally"  referred  to  Felia  colocolo  Molina.  As 
Smith's  colocolo  is  unidentifiable,  i^e  genus  DendrailuruSf  based  solely 
upon  it,  is  invalid  and  cannot  be  substituted  for  Lynckailurus,  based 
exclusively  on  Felis  pajeros  Desmareat. 

1.     I^nchallurui  pajsroi  pajeroi  (Deamarest) 

Le  Chat  Pampa,  Azaba,  E^bsbjb  but  I'Hiat.  nat.  dee  Quad,  de  le  Parogu&y,  1801, 
pp-  179-iSl.  "Lm  pampas,  au  Sud  de  BuenoB-Ayree,  entre  lea  pajoiutis  du  36.< 
et  du  36."  degti  de  latitude." 

Ftii*  vajeroi  Dbbhabest,  Nouv.  Diet,  d'Hist.  nat.,  VI,  1816,  p.  114.  FromAsara, 
aa  above. 

Pa^erot  pampanut  Grat,  Ptoc.  ZooI.  Soc.  London,  1867,  p.  269.  New  name  for 
FtHt  pajerot  Desmareit. 

FtiU  poMenim  Scl&ter,  List  of  Vert.  Anim.,  1872,  p.  40.  The  name  patserum 
proposed  as  a  cJaaeical  subatitute  for  the  barbaroua  pajero*  of  DeHmareat. 

Felu  pajeroi  Pmupn,  Arch.  f.  Naturg.,  1873,  Bd.  1,  pp.  10-15,  PI.  iii,  figs.  1 
and  2  (skull).  Compariaon  of  the  skull  structure  with  that  of  Feli»  gtoffroifi  ( —F. 
eoloeolo  Philippi,  not  of  Molina  nor  of  Ham.  Smith).    No  locaUties  mentioned  for 

FeUt  pajeroi  BuswEiarER,  Deecrip.  phye.  R£pub.  Argentine,  III,  1879,  pp.  128- 
130.  Part.  Found  throughout  the  Province  of  Buenos-Ayrea,  but  rare  more  to  the 
ooTthward,  but  a  specimen  is  recorded  from  Enti«-Rios ;  not  rare  in  Chili. 

The  range  of  the  type  form  of  pajeros  is  at  present  impossible  to 
define.  The  type  locality  is  about  midway  the  range  of  the  group,  with 
that  of  p.  crvciTta  at  the  southward  m  Patagonia;  recently  other  forms 
have  been  set  off  at  the  northward,  which  are  as  yet  known  only  from 
their  respective  widely  separated  type  localities.  It  was  first  made 
known  from  the  Provy;ice  of  Buenos  Ayres  by  Azara  as  the  Chat  Pampa, 
from  specimens  he  obtained  inland  from  La  Plata,  in  latitude  35°  to  36°, 
from  which  region  it  has  since  been  frequently  reported,  and  is  said  to 
have  formerly  been  common  in  Uruguay,  but  absent  from  Paraguay. 

2.    IjmoluUunu  pajoroi  erucina  (Thomas) 
F^ii  pajerot  Watekhodse,  Zool.  Voy.  Beagle,  Manun.,  1839,  p.  18,  PI.  ix 

(animal).    Santa  Crui,  Patagonia. 

Pdia  pajerot  entdjM  Thomas,  Ann.  Mag.  Nat.  Hist.,  (7)  VIII,  p.  247,  Sept.  1001. 

Santa  Cnu,  Patagonia,  lat.  50°  S.    Based  on  the  Santa  Crui  specimen  described  and 

figured  by  Waterhouse,  as  above. 

FdU  pajeros  cmcina  Allen,  Rep.  Princeton  Univ.  Exped.  to  Patagonia,  III, 

port  I,  1905,  pp.  183-186,  PI.  xxiv  (skull).    Rio  Gallegos,  Patagonia,  lat.  51'  S. 
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A  large  pale  southeni  form,  with  the  color  nutrifing^  iDdirtinn 
except  on  the  ventral  surface  and  limbs,  and  with  tlie  dorsal  crest  atronid; 
developed.  Total  length,  1070  mm.;  head  and  body,  790;  tail,  2n). 
Skull:  total. lei^h,  108;  condylobasal  length,  96^;  basal  length,  S|.7; 
sygomatic  breadth,  78.6.  , 

3.  I^nflliallunu  pajtrot  thomail  (Ldnnberg) 

F«tw  p^reroa  Uomiui  I^eNNSBBo,  Arit.  fOr  ZaMrfogi,  Vm,  No.  10^  p.  T,  R.  i 
(animal),  July  12, 1913.    "Shotinasugiu-OMteGeldMnr  Quito,  Eeoador." 

Color  pattern  strot^y  defined ;  sixe  smaller  than  in  the  more  mith- 
em  forou.  Total  length  (male,  type),  780  mm.;  head  and  body,  510; 
tail,  270.  Skull:  greatest  length,  88;  condyloincisive  length,  82;  bani 
length,  76;  zygomatic  breadth,  64  (Lfinnbeig,  local.). 

Known  only  from  the  type,  from  a  quite  unexpected  locality  (Quiui, 
Ecuador)  for  a  member  of  the  pajeroe  group. 

4,  Ijaohsllunu  parjarot  tarivppf  (Matachie) 

Fdi*  (Lynchrilurua)  parjero*  gmUppi  MAiBcma,  Sitiuiipb.  fiimlk  mM. 
Freunde  Berlin,  1912,  No.  4,  p.  269.  'Cumo,  Peru. 

Fdit  pajtrot  garUppi  LONNBisRa,  Ark.  fOr  Zoo).,  VIII,  No.  16,  p.  9,  Julr  UU. 
According  to  Ldnnbeig  (loc.  cit.),  L.  p.  garleppi  is  larger  than  Ilia  L.  p. 
thomam,  and  has  "the  blackish  spots  of  the  lower  side  leas  conspicnoui, 
the  reddish  spots  on  the  sides  smaller  and  more  continuous,  the  dul 
cross-bands  of  the  hind  legs  less  sharply  developed,  but  the  cross-tMnib 
of  the  forelegs  complete  and  not  broken  up,"  etc.  He  pves  meanin- 
mcnts  of  the  skull,  in  comparison  with  those  of  thomasi,  those  of  ^rlfppi 
being:  condyloincisive  length,  87  mm.;  basal  length,  78.3;  Eygonutir 
breadth,  66;  length  of  p*,  12  (as  against  10  in  thomasi).  To  Dr.  Lomi- 
berg  is  due  the  credit  of  making  known  the  real  characters  of  Matadiie's 
garUppi,  for  which  mammalogists  should  be  grateful. 

5.     LjmchaUunu  pajaroi  braeeatui  (Cope) 

tlgures  30  and  31,  type 

FdU  briKrata  Cope,  Amer.  Nat.,  XXIII,  pp.  144-146,  Feb.  1880.    "Rio  Grude 

do  Sul,  or  JD  Matto  Grosao"  (=Cl)apada,  Matto  Groseo,  Braiil).   Skin,  without  iknS. 

Cope  compared  his  Fe/is  braccata  (a  skin  without  skull),  with  ihf 

Felia  yaguarondi  of  authors,  but  so  clearly  pointing  out  its  diffemicn 

from  that  species  in  color  markings  and  other  features  as  to  render  it 

quite  evident  that  his  braccala  was  quite  unlike  any  known  phase  of 

yaguarondi.     Whenever  it  has  since  been  mentioned,  however,  it  has 
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been  associated  with  the  ya^uarondi  group.    Feeling  sure  that  the  type 

specimen  was  in  the  museum  of  the  Philadelphia  Academy  of  Natural 

Sdences,  I  wrote  to  Dr.  Witmer  Stone,  Curator  of  Mammab  and  Birds, 

requeBting  that,  if  practicable,  he  would  kindly  have  it  sent  to  me  for 

examination.    It  proved  to  have  been  ipounted,  but  nevertheless  was 

duly  forwarded.    At  a  glance  it  was  evident  that  its  affinities  were  not 

with  the  jaguarondis,  and  as  clearly  that  it  was  a  member  of  the  Lyn- 

chttilunts  pajeros  group.    The  coarse,  harsh  pelage,  the  presence  of  an 

incipient  dorsal  crest  of  lengthened  hairs,  and  the  color  pattern  are  as  in 

the  pajeros  group,  with  the  marked  difference  that  the  lower  part  of  the 

limbs  and  feet  are  blackish  instead  of  pale  buffy  gray.     The  general 

Cfdoration  of  the  upperparts  is  somewhat  darker,  due  mainly  to  the 

darker  tone  of  the  underfur.    The  obhque  and  ill-defined  bands  on  the 

sides  are  rather  stronger  and  more  obvious,  as  are  the  cross-bands  on 

the  proximal  portions  of  the  limbs,  throat,  and  fore-neck,  while  the 

spotting  of  the  underparts  is  better  defined  and  darker.     The  apical 

two  inches  of  the  tail  is  black  slightly  grizzled  with  gray,  in  contrast 

with  the  more  proximal  part.     The  lower  portion  of  the  fore  limbs, 

extending  upward  on  the  inner  side,  is  brownish  black,  increasing  dis- 

t^ly  in  intensity  to  dull  black  on  the  feet.    The  hind  limbs  are  similarly 

daj-kened.    The  ground  color  of  the  flanks,  chin,  and  whole  underparts 

*8  faintly  yellowish,  but  the  dark  spots  are  not  bordered  with  yellow  as  is 

**«ually  the  case  in  typical  pajeros.    The  ears  externally  are  black  for 

about  the  anterior  half,  the  rest  of  the  outer  surface  being  gray,  with  no 

diatinctly  lighter  spot. 

The  dark  color  of  the  limbs  and  the  wholly  black  feet  at  first  suggest 
a  tnelanistic  specimen  of  the  pajeros  type  but  careful  consideration  of  the 
coloration  as  a  whole  hardly  bears  out  this  impression,  and  it  seems  pre- 
ferable for  the  present  to  Ekllow  braccala  to  stand  as  a  probable  regional 
fotm  of  the  pajeros  group,  characterized  especially  by  its  dark  limbs  and 
feet. 

The  locaUty  of  the  type  specimen  is  given  by  Cope  as  "the  province 
of  Rio  Grande  do  Sul  or  in  Matto  Grosso,"  the  collector's  label  having 
been  lost,  and  also  the  skull.  The  type  was  collected  by  Herbert  H. 
Smith  on  his  Chapada,  Matto  Grosso,  expedition  in  1882-1886,  who,  on 
his  way  to  Chapada  landed  at  Porto  Alegre,  Rio  Grande  do  Sul,  passing 
throii^  this  province  in  a  northwesterly  direction  to  the  Uruguay  River, 
^pping  en  route  for  several  months  at  Sfio  Joilo  do  Monte  Negro  in 
*hout  latitude  28°,  where  he  made  collections  which  included,  according 
*«  Cope's  synopsis  (loc.  dt.,  pp.  148-150).  26  species  of  mammals.    In 
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the  synopsis  Felt's  braccaia  ie  placed  Id  the  Chapada  list,  and  only  Fdw 
geoffroyi,  of  the  cats,  is  credited  to  Sfto  JoSo. 

On  Mr.  Smith's  return  to  the  United  States  his  collections  of  birds 
and  insects  were  placed  in  storage  at  The  American  Museum  of  Natural 
History,  bis  mammals  and  reptiles  having  been  delivered  direct  to  the 
late  Professor  E.  D.  Cope  of  Philadelphia,  as  per  contract.  Later  his 
bird  collection  and  duplicate  mammals  were  purchased  by  this  Museum. 
The  latter  numbered  about  eighty  specimens,  and  were  chiefly  skulla 
and  skeletons,  representing  about  fifteen  species.  Among  the  five  cat 
skulls  is  one  (Amer.  Mus.  No,  354)  that  I  have  never  been  able  U> 
identify  until  now.  It  proves  to  be  a  LynduiiluruB,  but  is  so  much  smalleT 
than  the  only  other  skull  of  this  group  I  have  been  able  to  examine  (^am 
old  male  skull  of  L.  pojeroa  crucina  from  southern  Patagonia)  thafc  its 
relationship  to  this  form  was  overlooked.  It  now  proves,  beyond  reason- 
able doubt,  to  be  the  type  skull  of  Cope's  Felis  braccaia.  It  fortuna-t^ly 
has  still  attached  to  it  the  collector's  original  label  bearing  the  followring 
legend:  "No.  3.  Gate  Merrisco.  Chapada,  Matto  Grosso,  Nov.  188-4^  " 
The  skull  is  fully  adult,  and  an  examination  of  the  skin  shows  that  -ti-tx 
specimen  was  a  male.  It  differs  mainly  from  the  above-mentioned  slti»]ll 
from  southern  Patagonia  (about  S.  lat.  50°)  in  its  much  smaller  ^iae. 
It  has,  however,  a  vestigial  p*,  absent  in  the  other,  and  the  dorsal  out.1  ^MJte 
of  the  nasals  forms  a  slight  angle  at  the  proximal  third,  instead  of  b^"-"? 
evenly  convex.  The  audital  bulliE  are  also  much  less  inflated.  This  <ili*- 
covery  of  the  skull  of  the  type  specunen  of  Felis  braccaia  renders  it  px^s- 
sible  to  assign  with  certaintj  the  tjpe  locilitj  of  the  species,  on  *r- hf 
basis  of  the  collector's  original  field  label 

Lynchailunis  pajero3  pro\e8  to  be  a  wide  ranging  plastic  gro*-'P' 
While  the  color  pattern  and  the  general  external  and  cranial  charac*'^"^ 
remain  almost  unchanged  through  a  geographic  range  of  34°  of  latif-**'^ 
(from  about  18°  to  52°  S.)  in  the  pampas  country  and  extends  in  *  ''* 
eastern  Andean  region  to  the  equator  the  color  tones  and  texture  of  '•^  ''^ 
pelage  greatly  vary  locally,  and  the  size  of  the  animal  decreases  from  '^  "^ 
south  northward,  as  shown  by  the  measurements  of  skulls  given  bel*^^^**"' 
In  the  extreme  south  the  color  markings  are  indistinct  except  on  -^"^ 
cheeks,  limbs,  throat  and  ventral  surface,  and  the  general  tone  is  f^  ^ 
and  the  pelage  long  and  coarse.  In  the  middle  districts  (typical  pa/^'  ■'"* 
of  Buenos  Ayres),  the  general  tone  is  more  fulvous,  the  markings  on  ^^"^ 
sides  of  the  body  more  distinct,  and  elsewhere  edged  or  suffused  with  f  "*'' 
vous.  In  the  extreme  north  (thomasi,  Quito)  the  pelage  is  much  sof'^^^ 
and  shorter  and  the  body  markings  are  more  strongly  defined  and  redc^*  ^ 
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(see  LfinnbeitE'B  pkte,  loc.  cit.).  In  L.  p.  bnueatut,  from  the  I'pprr 
Paraguay  River,  the  body  is  dark  gray  with  a  faint  iaae  of  bul,  thr 
markings  on  the  aides  of  the  body  are  moderately  pronounoed,  the  bUek 
markings  without  fulvous  edging,  the  limbe  and  feet  blaokiah  instcsd  a( 
gray- 

The  forms  of  this  group  are  little  known,  three  of  then  (ao  br  u 
published  records  go)  only  from  their  reepeotive  type  ipedmeni,  ud 
representatives  of  the  two  older  known  forms  appear  to  be  extrmdr 
rare  in  collections. 

BmaruLonxm  Sevkbtxow 

Uerpaihtrvt  Sbvekitcw,  Rbt.  et  Mag.  de  Zool.,  (2)  X,  pp.  3S6,  SOO,  SepLUii 
Type,  by  monotyi^,  Ftti*  yaguanmdi.  Propond  fortlw  YagiuroundiandEjngf 
Asai»,  ct^r  phaoea  of  the  same  ipedM. 

H«rpaikirua  Pocock,  Ann.  Mag.  Nat.  Hist,  (8)  XX,  1917,  pp.  840,  800.  Put; 
only  the  H.  yagttarondi  group. 

The  genus  Herpailurus  originally  included  only  the  alender^Mxiied, 
long-tailed,  unspotted  weasel-cat«  of  the  yaguarondi  group,  further  irdi 
ch&racteiised  by  distinctive  and  well-known  cranial  characters.  To  tlm 
group  the  name  is  here  restricted. 

The  yaguanmdi  group  appears  to  be  still  poorly  represented  in  mu- 
seums and  at  present  is  very  imperfectly  known  as  to  the  r^;ionaI  fonu 
that  compose  it.  It  presents  two  color  phases,  a  gray  and  a  red,  wliieh 
occur  throughout  its  range,  these  phases  having  up  to  the  b^jnningof 
the  present  century  been  supposed  to  represent  different  species,  but  for 
the  lost  decade  or  so  have  been  considered  by  specialists  of  the  group  as 
dichromatic  conditions  of  a  single  species.  Of  the  twenty  specimew 
available  for  examination  in  this  connection,  the  greater  part  are  hunter':' 
pelts,  without  skulls  or  flesh  measurements.  There  is  apparently  ^m 
little  difference  in  the  external  appearance  of  specimens  from  soutbmi 
Matto  Grosso,  Brazil,  on  the  one  hand,  and  from  Sinaloa,  Mexico,  sod 
Cameron  County,  Texas,  on  the  other.  Several  specimens  frwn  inter 
mediate  points,  as  Merida,  Venezuela,  the  upper  Rio  Cauca  regkm  o( 
Colombia,  and  Chiriqui,  Panama,  are  quite  different  from  dther,  in  bath 
phases  of  coloration.  As  there  is  evident  in  the  material  at  hand  i 
considerable  amount  of  individual  variation  in  8[)ccimens  of  each  color 
phase,  it  seems  the  better  course  not  to  increase  the  names  already  esst* 
ing  until  more  representative  material  from  many  localities  has  been 
brought  together. 
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1.    Harp&Uunu  yacturondi  CMomltll  (Berlandier)' 
Figures  5c,  8b,  116,  13c 

FtUs  eacomitti  Bkrlakdibb,  M8S.,  in  Bftird,  Rep.  U.  S.  and  Mex.  Bound.  Surv., 
II,  Mtunm.,  1S59,  p.  12.  Matamorss,  TamauUpaa,  Mexico.  Mearns,  Ptoc.  U.  S. 
Nat.  Mua.,  XXIV,  p.  207,  Oct.  4,  1901.    Dark  phase. 

Fdu  eacoTniUi  Aixbn,  Bull.  Amer.  Mus.  Nat.  Hiat.,  XXII,  p.  222,  July  25, 
1906.     Escuiuapa,  Sinaloa,  Mexico. 

f«IiB  eyra  Baird,  Manun.  N.  Amer.  1857,  p.  88,  Fl.  lxii  (aoimal);  Rep.  U.  S. 
Rod  Mex.  Bound.  Surv.,  II,  Mamm.,  1899,  p.  10,  PI.  it  (animal),  PI.  xit,  fig.  2  (skull). 
Matamoras,  Tamaulipas,  Mexico.    Red  phase. 

Felu  apaciu  Mbasnb,  Ptoc'  Biol.  Soc.  Washington,  XIV,  p.  150(in  text).  Aug. 
9,  1901.  Matamoras,  Tamaulipas,  Mexico.  Red  phase.  New  name  for  Felit  eyra 
Baird. 

Felu  yoffuaroTuii  toUeca  Thomas,  Ann.  Mag.  Nat.  Hist.,  (J)  I,  p.  41,  Jan.  1898. 
Tatomelee,  Sinaloa,  Mexico.  Dark  phase.  To  replace  F.  eaeomUli,  considered  un- 
available. 

IFOufoaicUa  Mbaens,  Ptoo.  Biol.  Soc.  Washington,  XIV,  p.  150,  Aug.  9,  1901. 
Merida,  Yucatan.    Based  on  a  skull,  sex  not  known. 

The  first  four  names  in  the  above  citations  {cacomitli,  eyra,  apache, 
tolteca)  all  doubtless  refer  to  the  same  form,  three  of  them  relating  to 
specimens  from  Matamoras,  Mexico;  the  other  (tolteca)  was  given  to 
replace  cacomitli,  considered  to  be  untenable.  The  last  name,  fosaata, 
was  based  on  a  single  skull  from  Merida,  Yucatan,  of  which  the  sex  was 
not  known.  The  description  affords  no  characters  that  are  distinctive, 
but  on  geographical  grounds  a  query  has  been  prefixed  to  the  citation. 

The  dozen  or  more  skulls  before  me  at  this  writing  include  three  from 
the  vicioity  of  Brownsville,  three  from  Eecuinapa,  Sonora;  the  others  are 
from  various  localities,  including  a  very  large  skull  from  San  Jos^,  Costa 


■AstbeavuUlHlitvolthtiiudePiIiicacamidiBerUDdinwufaTiiierlyquntioncd.  I  (iveheTfiU 
oHcibaI  buii  uid  hutory. 

The  Dune  Gnt  kopawnid  u  "Fdit  cacomilli  Berl.  MS3."  io  tbe  Bynonyiny  under  the  headinc 
"  FeiU  iiamanindi  Deemvst' '  in  Burd'i  Mamm.  N.  Amer..  1868.  p.  88.  In  the  tenetal  teil  belov 
Bun]  kdda:  "A  akuU  (No.  1426)  of  thi*  Bpeciee.  in  tbs  coLlertioa  of  Dr.  Berluidiere.  collect«l  at 
Matamorai,  with  a  f ull  dcoeriptioD  of  the  aiuma]  by  him,  fatabluhee  a  more  aorChei-n  distribution  (or 
thUnoeiei  than  ha*  hitherto  dhd  accorded." 

Baiid'e  npoit  oa  the  mammali  of  the  Meii«D  Bouodary.  publidi«l  a  ytar  later,  eontaini  (p.  12) 
tlw  taUowiu,  atoo  undar  the  beiuliiia  Pili4  Hwoarundt; 

"Tha  mrtaoee  of  thia  apeeiv  on  the  Rio  Grande,  like  the  F.  rvra.  ia  cstabriahed  by  a  skull  (1«2A) 
in  (he  eollaetion  <d  Dr.  Berkudisre.  and  a  daacriptiou  in  his  MSB.  as  Filii  caeomiUi."  Tbe  iwnie  waa 
not  adopted  by  Baird. 

At  ttie  end  of  tbe  aecount  of  Ftlit  yaguarundi.  on  the  next  page  <p.  13),  the  roUowinc  ie  (iven  in 
amall  type  in  marka  of  quDtatlOD; 

"Akindof  cat,  or  atleaitadiEJticrade,  common  in  Mexicobefore  theconqueat,butat  preaent  very 

"  I  have  been  aamired  that  it  ie  killed  (ometimea  in  tbe  vicinity  of  Victoria,  the  capiUl  of  the  State 
of  Tamaulipas.  and  on  the  plateau  of  Meidm.  On  the  bardsn  of  the  Rio  Bravo  del  Norte  it  ie  killed 
in  the  vieimty  of  MatamoTU,    I  believe  it  i>  not  found  in  Teias  "  (Beilandieie.) 

Whatever  may  have  been  contained  in  Berlandier'a  "full  dcMription"  menliaDnl  by  Baird.  this  is 
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Rica.  This  skull  is  much  Is 
and  has  a  heavy  lambdoit 
these  differences  indicate  a 
only  by  the  examination  of 
Rica.  The  three  specim 
Idlgth  from  89.6  to  102  mn 
mm.,  the  extremes  coverine 
Tecas.  The  same  measure] 
76. 

2.    BnpttUnnii 

Ptiu  pananutmt  AU.IN,  '. 

ItKH.    TyiM  locality,  BoquOlw 

A  very  dark  form  kno^ 
Possibly  the  lai^  ^oll  fr 
referable  to  this  form. 

Since  describing  this  ft 
recognition,  two  somewha 
received  from  other  and  qui 
tion  strongly  resemble  the 
by  a  broad,  black,  median 
which  latter  is  apically  ahr 
em  Mexico  and  Texas,  ant 

dorsal  band  is  either  wholly  absent  or  only  incipiently  developed, 
mens  in  the  red  phase  from  tropical  regions,  as  Colombia  and 
Bolivia,  are  far  more  intensely  colored  than  are  the  specimens  frtnn  ei< 
the  northern  or  the  southern  border  of  the  range  of  the  group. 

3.     Hsipailunia  Taguarondl  nwlantlio  (Thomafl) 
Feli*   yair"'''ondi   rnddTMui  Thouas,  Ann.  Mag.  Nat.  Hist.,  <8)Xni,19Hr     •^•P- 
3S0.    Pozuio,  Peru.    Altitude  800  m. 

Distinguished  by  large  size,  as  indicated  by  an  adult  male  and  fen 
on  which  the  species  is  based.    Condylobasal  length  of  the  two  a 
cT  111mm.,  9  101;  zygomatic  breadth,  75, 68.    Thesameni 
of  a  large  skull  from  San  Jos^,  Costa  Rica  (referred  to  above),  are  !■ 
and  76. 

In  this  connection  Thomas  makes  the  following  interesting  o 
on  the  constituents  of  the  jaguarondi  group :  "  The  different  forma  at  L2« 
jaguarondi  seem  to  be  distinguishable  by  little  but  size,  as  their  ooZor 
varies  exceedingly,  specimens  from  the  same  locality,  unqiu 
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conspecific,  often  difFering  widely  in  their  tone  of  grey,  blackish,  or  rufous. 
The  variation  in  the  development  of  the  protocone  of  the  carnassial  is 
also  very  striking,  and  it  is  well  shown  in  the  two  specimens  of  the  present 
form  [Felia  yaguarondi  melaniho],  the  male  having  it  reduced  (as  is  com- 
mon in  jaguarondis)  and  the  female  having  quite  a  large  one. 

"The  laifieet  joguarondi  is  this  one  from  the  Peruvian  Andes,  the 
central  one  from  Venezuela  to  Argentina  is  intennediat«  in  size,  while  the 
Guianian  and  Eastern  Brazilian  form,  for  which  the  name  of  unicolor  is 
Available,  is  the  smallest  of  all." 

4.     Haipallurus  yaguaroDdl  unicolor  (Traill) 
Fdit  unieoloT  Tiunx,  Mem.  WemerisD  Soc.,  Ill,  1819,  p.  170,  Fl.  x  (aniinal). 
"Demerary,  Guyana." 

[F«{u  jaguaroruHl  unieotw  Thouab,  Add.  Mag.  Nat.  Hiat,  (8)  XIII,  1014,  p. 
350  (in  t«xt). 

This,  according  to  Thomas  (loc.  dt.),  is  the  smallest  member  of  the 
group;  he  s^alizes  its  range  as  the  Guianas  and  eastern  Brazil. 

5.    Horpkllunu  raKuarondi  yacuarondi  (Lac^pdde) 

L'yagouaroundi,  Azaba,  Esaais  but  I'Hiat.  oat.  Quad,  du  Paraguay,  I,  1801,  pp. 
171-176,  and  Voy.  dana  VAmir.  Mind.,  1880,  Atlas„Pl,  x  (animal). 

PelU  yofpioTondi  LACii-ioB,  in  Azara's  Voy.  dans  TAtD^r.  MSrid.,  1908,  PI.  x 
(animal)  "  L'YagourouQdi  of  Azara.  No  technical  name  is  applied  to  the  Yagua- 
rondi in  the  chapter  on  mpinmBla  in  Volume  I  of  the  Voyage. 

FOit  jtHruarondt  G.  CuvtER,  Ann.  du  Mus.  d'Hiat.  nat.,  XIV,  1809,  p.  158- Fdu 
yaguarondi  Lac^pide. 

Petit  yaguarondi  Dbbuasbbt,  Nouv.  Diet.  d'Hiet.  nat.,  VI,  1916,  p.  113;  Mam- 
malt^e,  I,  1820,  p.  260,  No.  361  =  Fdxs  yaguaTondi  Lac£piie. 

L'Eyra  Azaba,  Eeaais  sur  I'Hist.  nat.  Quad,  du  Paraguay,  I,  1801,  pp.  177-178. 

lFdi«]  eyra  G.  Fischer,  Zoognoaia,  III,  1814,  p.  228  —  L'Eyra  of  Azara. 

Ptlit  tira  Dbbuasebt,  Nouv.  Diet.  d'Hiat.  nat.,  VI,  1816,  p.  114  ^L'Eyra  of 

/■<«*  ejTO  F.  CimBK,  Diet,  dea  Sci.  nat.,  VIII,  1817,  p.  250  -L'Eyra  of  Asara. 

Fdi9  L  [eo]  griteut  Oken,  Lehrb.  Naturg.,  Theil  3,  Zool.,  Abth,  2,  1816,  p.  1070 
••L'Yaffuarondi  of  Aiara. 

Fdi»  darvimi  Martin,  Proc.  Zool.  Soc.  London,  1837  (Oct.  3,  1837),  pp.  3-4. 
Buenofl  Ayrea.    Gray  phase.    Skin  (without  skull?)  of  an  immature  specimen. 

Paraguay,  Argentina,  and  southern  Brazil.  "  Paraguay  to  Argen- 
tina" (Thomas,  loc.  cit.,  1914). 

The  name  Fdis  yaguarondi  has  usually  been  credited  to  Desmareat 
(1816  or  1820),  and  the  name  Felis  joguarondi  to  G.  Fischer  (1814). 
The  figure  of  Azara's  yagouaroundi,  in  the  atlas  to  his  'Voyage  dans 
t'Amerique  meridionale'  (Plate  x),  published  in  1808,  bears  the  legend: 
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"Le  Yagouarondi  D'Az.  Felis  yaguarondi  Lac6p."  G.Cuvier,  one  year 
later  (1809,  loc.  cil.),  used  the  form  Felts  jaguarondi,  crediting  the  name 
to  Lac^pdde,  and  citing  plate  x  of  the  collection  of  plates  to  Azara's 
'Voyage'  and  "Le  jaguarondi  du  Paraguay"  "que  M.  d'Azzara  nous  a 
fait  connoitre  le  premier." 

The  name  Felis  eyra,  also  usually  attributed  to  Desmarest,  was  given 
by  G.  Fischer  (Zoognoeia,  III,  p.  228)  to  Azara's  Eyra,  which  he  calle<\ 
Felis  eyra,  but  he  did  not  name  Azara's  Yagouaroundi,  which  he  mererl-j,- 
mentioned  under  his  Felis  catus  (p.  228)  as  a  little  known  species.  E3L^ 
citation  is:  "3.  Yaugouroundi,  Azara,  Paraguaja,  I,  171."  Ther^  ts 
thus  no  basis  for  the  "Felis  jagvarundi  Fischer,  Zoogn.,  1814,  p.  22^%  ." 
so  often  met  with  as  a  citation. 
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UST  OF  ILLUSTRATIONS 
SkuUa 

?ig.  1.    Leopardut  pardalit  meamti  <Allen).    No.  33180,  cf ,  Matagalpa,  Nicaragua. 

L&teral  view  of  akull.   M- 
?ig.  2.    Leopardiu  pordolu  rMonui  (Allen).    Dorsal  view.  K-    Same  akull  aa  Fig.  1. 
^Ig.  3.     Leopardut  pordalw  meorrwi  (Allen).     Ventral  view.    K-     Same  skull  as 

Tiff.  1  and  2. 
^.  4a.    tfaniav  It^rtna  iciAJti  (Schinz).    No.  352,  d*?,  Cbapada,  Matto  GroBso, 
Braiil.    Lateral  view.    %. 
46.    OncHia  pardinoidei  emerUa  (Thomas).    No.  34349,  cT,  Merida,  Veneiuela. 

Lateral  view.    M- 
4c.    iVod^dit  iruvna  (Molina).    No.  33283,  d",  Marquebue,  Temuco,   Chile. 
Uteral  view.    K. 
fig.  5a.     Onc^dis  gmfroj/i  (D'Orbigny  and  Gervais).     No.  16696,   d",  Oaflada  las 
Vftcaa,  Patagonia  (S.  Ut.  51°).    lateral  view.    %. 
5b.    Oneifdit  mlinorum  (Thomas).    No.  39010,  cf ,  Pulque,  Sucre,  Bolivia  (alt. 

9400  feet).    lateral  view.   }{. 
Sc.    HerpaUurut  yaguarondi  aicomitli  (Berlandier).    No.  24853,  d",  Eecuinapa, 
Sinaloa,  Mexico.     Lateral  view.    K. 
jg.   6o,    Margay  liipina  loiedii  (Schin*).    Ventral  view.    H.    Same  akull  as  Fige.  4a, 
9a,  126. 
€6.    Oncilla  pardinoidea  emtrUa  (Thomas).    Ventral  view.    M'     Same'skull  as 
Figs.  46,  96,  12c. 
^.    la.    NodifeUi  guigtta  (MoUna).    Ventral  view  }i.  Same  skull  as  Figs.  4c,  10a, 
12d. 
76.    Onciftiie  geoffroyi  (D'Orbigny  and  Gervais).    Ventral  view.   M.    Same  skull 
as  Figs.  5a,  106,  13a. 
{.   8a.     Ondfelii  sofinarum  (Thomas).    Ventral  view.    )i.    Same  skull  as  Figs.  56, 
11a,  136. 
8b.     HerpailuTut  yaguarondi  eaeomitli  (Berlandier).    Ventral  view.    }{.    Same 
skull  as  Figs.  5c,  lie,  13c. 
;.  9a.    Margay  fifrina  vriedii  (Schini).    Dorsal  view.    M.    Same  akull  as  Figs.  4a. 
6a,  126. 

aa).    Doraal  view,   %_.   Same  skull  aa  Figs. 

lOa.     Noclifeli»  guigna  (Molina).    Dorsal  view.    H.    Same  skull  aa  Figa.  4c, 

7a,  12a. 
1CM>.    Oncifelit  gtoffroyi  (D'Orbigny  and  Gervais).    Dorsal  view.   }i.    Same  skull 

as  Figs.  5a,  76,  13a. 
Ho.     OneifeU»  vUiTtarum  (Thomas).     Dorsal  view.    K-    Same  skull  as  Figs. 

56,  8a,  136. 
1X6.    Hetpaiiuraa  ya^piarondi  eaeomitli  (Berlandier).    Dorsal  view.    ){.    Same 

akijll  as  Figs.  5e,  86,  13c. 
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Pig.  I2a.  Leopardut  pardalit  msamti  (Allen).  K-  Some  skull  as  Fi^.  1-3. 
12b.  Margay  tigrina  wUdii  (Schins).  ){.  Same  akull  aa  Figs.  4a,  6a,  9a 
12c.    OnciUa  pm^inoidet  emetiia  (Thomafi).    M-    S&me  ikuU  as  Tip.  4h,  61, 

9b. 
I7d.   jVoeVelu  puiffna  (Molina).  M-   Same  skull  uFisi.  4c,  7a,  10a. 
Fig.  13a.    Oiicifelis  geoffroyi  (Gervais  and  D'Orbigny).   H.    Sune  dcull  as  Fip.  &>, 
7b,  10b. 
13b.    Oneifeiu  talinarum  {Thoiaaa).    %    Same  skuU  as  Figs.  56,  Sa,  Ila. 
13c.    HerpaihiTui  yaguarondi  eaoomiUi  (Berlandier).   H-    Same  akull  as  Figs.  &c, 
8b,  lib. 

Skins 

Fig.  U.  LeopaTdut  pardaKt  cAi^ouozou  (GrifBth).  No.  41303,  Descalvados,  NCatt« 
GroBso,  Brazil.  George  K.  Cherrie,  Rooeerelt  South  American  ETi>e<ii- 
tion.    Ground  color  of  upperputs  ochraceous  buff.    %. 

Fig.  15.  Ltopardiu  pardalit  ekibigouazmi  (GTiBth).  No.  41309,  Desc&lvadoB.tifse^o 
Grosso,  Brasil.  George  K.  Cberrie,  Roosevelt  South  American  Ezped^ 
tion.  Ground  color  of  upperparts  ochraceoua  buff,  a  little  paler  than  .*" 
No.  41303.    Ko- 

Fig.  16.  Leopardiu  pardaiU  chiby/ouaant  (Griffith).  No.  41308,  Deecalvadoe,  tA^\f^^ 
GroBso,  Braail.  GeorfSft  K.  Cherrie,  Roosevelt  South  Amtficac  Eiped^^ 
tion.    Ground  color  of  upperparts  light  ochraceoua  buff.  %. 

Fig.  17.  teopardu«pordai«cftibisouaa>u  (Griffith).  No.  41307.  DescalTadoe,  Mattc^^^ 
GrosBo.  Brazil.  George  K.  Cherrie,  Roosevelt  South  American  Expedi.  """^ 
tion.    Ground  color  of  upperparts  light  ochraceous  buff.    H. 

Fig.  18.  Leopardus  partialis  ehibigouatou  (Griffith).  No.  41306,  Descalvados,  Malio 
Grosso,  Brazil.  Geoi^  K,  Cherrie,  Roosevelt  South  American  Expedi- 
tion,   Ground  color  of  upperparts  light  buff.    Jg. 

Fig.  19.  Leopardus  pardalistumalumaHi AlleTi).  No.  40337,  near  SanUrem,  Brazil. 
George  K.  Cherrie,  Collins-Day  South  American  Expedition.  Ground 
color  tawny  and  white,    i^. 

Fig.  20a.  Norlifdia  guigna  (Molina).  No.  33287,  9 ,  Marquehue,  Temuco,  Cautin, 
Chili,  July  19,  1910.  D.  S.  Bullock.  Dorsal  view.  Ground  color  ochra- 
ceous buff,  markings  deep  black.  }i. 
20b.  Noctifdis  guigna  (Molina),  No,  33283,  <f,  Marquehuc,  Temuco,  Cautin, 
Chili,  June  8,  1911.  D.  S,  Bullock.  Dorsal  view.  Ground  color  slightly 
lighter  than  in  No,  33287  and  black  markings  coarser,  giving  a  much 
darker  general  effect,    %. 

Fig.  21,     NoclifelU  guigna  (Molina).     Same  8|>ecimena  as  Figs.  20a  and  20b.    Side        ' 

Fig,  22,  Noctifetis  guigna  (Mohna).  Same  specimens  as  Figs.  20a,  206.  Ventral  -.^ 
view.  Ground  color  of  foreneck  and  underside  of  tail  light  buff,  rest  ol^=^ 
underiwrts  clear  white. 
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Onct/elis  gtoffroyi  (D'Orbigny  &Dd  Gervais).    No.  16696,  d",  Canada  Ua 

Vacaa,  Patagonia  (S.  lat.  51"),    July  26,  1899.    Bammn  Brown.    The 

marldngB  ore  black,  the  ground  color  light  gray  faintly  toned  with  pale 

buS.    For  comparison  with  0.  eidinarum.   X. 
One^elia  saiinarum  (Thomas.)    No.  39010,  cT,  Pulque,  Sucre,  Bolivia,  alt. 

9400  feet,  Nov.  25, 1915.    Leo  E.  MiUer  and  H.  S.  Boyle.  Markings  black, 

ground  color  buff.    %. 
OneifelU  laiinarum  (Thomas).     No.  39004,  cf,  Rio  Gachimayo,  Sucre, 

Bolivia,  ait.  8700  feet,  Dec.  9,  1915.     MiUer  and  Boyle.     Markings 

black,  ground  color  deep  buff,  a  Uttle  deeper  than  in  No.  39O10.    H. 
OncifeUi  aalinarum  (Thomas).     No.  41560,   cf?,  Lavalte,  Santiago  del 

Estera,  alt.  1800  feet,  July  8,  1916,  Miller  and  Boyle.    Ground  color  buff, 

indistinguishable  in  tone  from  that  of  No.  39010.   %. 
Ortdfelit  Mlinanim  (Thomas).     No.  41553,    9,  Lavatle,  Santiago  del 

E^tero,  Argentina,  alt.  1800  feet,  June  30,  1916.     Miller  and  Boyle. 

Ground  color  pole  buff.     The  white  patch  on  the  neck  is  due  to  bare 

skin,  th«  hair  having  been  lost  through  imperfect  preservation.   %. 
OneifelU  aalinaruTB   (Thomas).     No.  41554,    rf"?,   Uvalle,  Santiago  del 

£^t«ro,  Argentina,  alt.  1800   feet,  July  8,  1916.     Miller   and   Boyle. 

Ground  color  pale  buff,  indletinguiahable  from  that  of  No.  39010.    ^. 
Oncifdit  saiinarum  (Thomas).     No.  41556,   d'l,  Lavalle,  Santiago  del 

Estero,Argentina,alt.  1800  feet,  July  8, 1916.    Miller  and  Boyle.   Ground 

color  gray  with  a  faint  buffy  tone.   %. 
LfptehaUurus  pajeroM  brauata  (Cope).     Type,  Museum  of  Philadelphia 

Academy  of  Natural  Sciences.     Chapada,  Matto  Groseo,  Brazil.    Side 

view  of  mounted  specimen.  Ya. 
LynthaUam*  pajerot  hraecata  (Cope).  Same  specimen  as  Fig.  30   Dorsal 

and  ventral  views.    Y*. 
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dii   (Schini).       So.   3£2,    ifr,  i;upHiB.  Matlo  C 

rrila  (Ttaomu).  No.  U349,  cf ,  Merida,  VeaoueU.  li 
lUna).  No.  33283,  cJ*,  MuquMiut.  T«mo«.  Cbilg.  L 
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I  Vin.— A  REVISED  LIST  OF  THE  DIPTERA  OF  JAMAICA 
By  Charles  W.  Johnaon 
Fhobida  bt  Chahlbb  T.  Brues 

I  1894  (Proc.  Acad.  Nat.  Sci.  Phila.,  pp.  271-281),  the  author 
bed  a  list  of  the  Diptera  of  Jamaica,  based  on  a  collection  made  by 
^m.  J.  Fox  and  the  writer  at  KingBton  and  Port  Antonio  in  April 
e  early  part  of  May  1891,  tc^ether  with  those  previously  described 
he  Island.  A  supplement  to  this  list  was  published  by  Prof.  T. 
Cockerell  in  the  same  journal  and  volume,  page  419.  A  number 
'.tered  descriptions  have  since  appeared  at  various  times,  but  the 
ther  paper  bearing  directly  on  the  dipteron  fauna  of  the  Island 
iblished  by  the  Institute  of  Jamaica  in  1905,  The  Mosquitoes  or 
1%  of  Jamaica  by  Fred.  B.  TheobbH,  with  descriptions  of  some  of 
irious  stages  by  M.  Graham.  In  the  present  list  the  Culicidie 
•een  rearranged  and  corrected  according  to  the  classification  in  the 
utoes  of  North  and  Central  America  and  the  West  Indies  by 
i.  Howard,  Dyar,  and  Knab. 

he  writer  has  had  the  privilege  of  studying  the  collections  made 
■.  John  A.  Grossbeck,  Dr.  Joseph  A.  Cushraan,  Dr.  Charles  W. 
Mrs.  Geoi^  L.  Chaney,  and  Prof.  Charles  T.  Brues.  Prof.  Bniea 
ndly  contributed  the  part  on  the  family  Phoridte.  The  writer  is 
idebted  to  Dr.  A.  L.  Melander  for  assistance  on  the  Empidse 
'  Dr.  A.  H,  Sturtevant  on  the  Drosophilidse.  The  list  of  1894, 
contained  115  species,  has  been  corrected  in  the  present  list, 
contains  322  species  and  varieties,  19  of  which  are  new. 
ur  knowledge  of  the  distribution  of  the  tropical  Diptera  is  still 
idequate  to  form  any  definite  conclusion.  The  following  figures, 
er,  will  give  an  approximate  idea  of  their  general  distribution, 
lumber  recorded  from  Jamaica  exclusively  includes  only  those 
are  determined  specifically. 

ecorded  only  from  Jamaica 83 

ecorded  also  from  the  following  localities : 

Cuba 70 

Porto  Rico 57 

St.  Vincent 37 

United  States 1 12 

Mexico  and  Central  America 74 

South  America 66 


Fhili 

Nat. 


HiBb 


W;eom;l»  mitchslUl  (Theobald).  Dendromyia  mitduUii  Tifeo- 
b&ld,  1905,  Mosquitoes  of  Jamaica,  p.  37,  Inst.  Jamaica.  KingBloo, 
Jamaica,  Feb.  H,  (M.  Grabham). 

Wjreomyia  grayii  Theobald.  Red  Hills  and  Bath  Botanic  Garden, 
(M.  Grabham), 

Delnoc«rites  cancer  Theobald.  Near  Kingston,  (M.  Grabham). 
The  larvie  live  in  "crab-holes." 

Culex  corniffer  Theobald.    Kingston,  (M.  Grabham). 

CuIax  annullpes  (Theobald).  Melanoctmium  annulipea  Theobald, 
1907,  Mon.  Culic,  IV,  p.  512.     Red  Hills,  (M.  Grabham). 

Cul«z  Janitor  Theobald.  Kingston,  in  crab-holes  along  the  sea- 
shore, (M.  Grabham). 

Culsz  BCCUtor  Theobald.  Cinchona,  4900  ft. ;  Mavis  Bank,  3500 
ft.;  Red  Hills;  Kingston;  Newcastle,  April  10,  (M.  Grabham).  Abun- 
dant, especially  after  heavy  autumnal  rains. 
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Culex  limlUi  Theobald.  Red  Hills,  Kingston,  March,  (M.  Grab- 
ham). 

Culex  revocfttor  Dyar  and  Knab.  Hope  Gardens  and  Newcastle, 
(M.  Grabham). 

Culex  quinquafasclfttufl Say.  C./att[7an« Wiedemann.  Theobald, 
1905,  Mosquitoes  of  Jamaica,  p.  27.    Jamaica,  (Theobald). 

Culoz  »tr»tU8  Theobald.  Mehmoamium  atralua  Theobald,  1905, 
Mosquitoes  of  Jamaica,  p.  28.  In  Jamaica  it  is  found  in  abundance  at 
the  Ferry  Swamp,  (Theobald).    Kingston,  April,  (M,  Grabham). 

Culez  r«ductor  Dyar  and  Knab.  Mochloatyrax  januiicenms 
Grabham  (not  Cuter jawMicensis Theobald),  1906,  Can.  Ent.,  XXXVIII, 
p.  318.     Kingston,  (M.  Grabham). 

Calez  miorosquamoiut  Grabham.  In  algfe-covered  pools  at 
the  Rio  Cobre,  Canal  Dam,  near  Spanish  Town,  Jan.  17,  1905,  (M. 
Grabham). 

Cul«z  lUbtutoul  Theobald.    Monaque,  Feb.,  (Lord  Walaingham). 

Hasonla  titiUaas  (Walker).  Kingston,  Nov.  16,  1906,  (M.  Grab- 
ham). 

Piorophork  poitleatui  (Wiedemann).    Kingston,  (M.  Grabham). 

Psorophora  Johnstonii  (Grabham).  Red  Hills,  Molynes  Road, 
Kingston,  July  1905,  (M.  Grabham). 

Psorophora  Jamaicensli  (Theobald).  Runaway  Bay,  (Lord 
Walsingham);  Kingston,  (Gabham). 

Psorophora  pygmsa  (Theobald).  Grabkamia  pugmcea  Theo- 
bald, 1905,  Mosquitoes  of  Jamaica,  p.  31.  Kingston,  Oct.  10,  1903, 
April  1906,  (M.  Grabham). 

Piorophora  haruspicus  (Dyar  and  Knab).  Port  Antonio,  bred 
from  the  larvse  in  seaside  pools,  No.  15,  1906,  (M.  Grabham). 

Aedss  sollicitans  (Walker).  Grabhamia  soUicitana  (Walker) 
Theobald,  1905,  Mosquitoes  of  Jamaica,  p.32.    "Jamaica,"  (Theobald). 

Aed«s  nlger  (Giles).  Culex  Ueniorhynchua  Theobald  (in  part) 
not  Wiedeman.    Jamaica,  (M.  Grabham). 

Aedes  scapularis  (Rondani).  Culex  confirmatua  Theobald,  1905, 
Mosquitoes  of  Jamaica,  p.  25.  Red  Hills  and  Rockport  near  Kingston, 
(M.  Grabham). 

Aedes  pertlnaz  Grabham.  Red  Hills,  Kingston,  June-July, 
(M.  Grabham). 
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Aadei  tortUli  (Theobald).     Cviet  ioriilia  TlieotMld,  190S,  Mn- 

quitoes  of  Jamaica,  p.  26.    Kingston,  July  10,  1906,  (M.  Grabhun). 

Aedvi  medloTlttat»  (Coquillett).  Waveriy  ntste:  Contui 
Spring  and  woods  above  Rockport,  near  Kingston,  (M.  GnUua), 
"Larvs  collected  from  hollow  treea." 

Aadaa  arfenteut  (Poiret).    "Yellow  fever  Mosquito." 
Culex  orffcnteus  Foiret,  1787,  Journ.  de  FhyBique,  XXX,  p.  246. 
Cviex  ftudatua  Fabriciue  (rum  Mflller),  1805,  Byst.  AntUat.,  p.  36. 
CuIezcalopusMeigen,  1818,  Syst.  Beecbr.,  I,  p.  3. 
Stegomyia  faadala  and  catoptu  of  authors.    Kingston,  July,  (Cockerril). 
Hope  Bay,  May. 

Aedet  walkari  (Theobald).  Hmardina  wtdkeri  Theobald.  IV&, 
Mosquitoes  of  Jamaica,  p.  20.    Mavis  Bank,  5000  ft.,  (M.  GmUiam). 

A«d«i  aonoitriaU  (Grabham).  Mavis  Bank,  April,  1906,  (M. 
Grabham). 

A«d«B  auiit*!  (Theobald).    Newcastle,  July. 

Hamofogui  equlnui  Theobald.  Kingston,  July  S,  1003,  (M. 
Grabham). 

Ortbopodamjla  wavsrlcyl  (Grabham).  Waverley  Estate,  Sept. 
1,  1903,  (M.  Grabham). 

Uranotania  soetalis  Theobald.  Rockfort,  near  Kin|i;Bton,  April 
1906,  (M.  Grabham). 

UranotiBDia  lowil  Theobald.    Kingston,  (M.  Grabham). 

Anopheles  albimanua  Wiedemann.  CelUa  albipea  Theohokl. 
1905,  Mot-quitoes  of  Jamaica,  p.  15.  Kingston,  Nov.  to  Marrh. 
(M.  Grabham). 

Anopheles  veBtltipennli  Dyar  and  Knab.  Spanish  Town.  Jan 
1910,  (Dr.  Neish). 

Anopheles  maculipei  (Theobald).  Arribalzagia  mactdipet  Theu- 
bald.  1905,  Mosquitoes  of  Jamaica,  p.  13,  Folly  Point ;  Poo 
.\ntonio;  Morant  Bay,  (Theobald), 

Anopheles  grabhamll  (Theobald).  Cycloleppteron  grabhamn 
Theobald,  1905,  MoMjuitoes  of  Jamaica,  p.  17.  Liguanea  PlaiD. 
Kington.  March,  .\pril.  and  May,  (M.  Grabham);  Montego  Bay. 
March.  (Grosslx-t-k). 

Anopheles  cruciau  Wie<leninnn.  Spanish  Town,  Jan.  19IU 
(Dr.  Noish). 
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Auophel«B  punatlpeunia  (Say).  Port  Antonio?  Jamaica?  Its 
occurrence  in  Jamaica  is  questioned,  see  Mosquitoes  of  North  America, 
IV,  p.  1014. 

Anopheles  usTTOtariii  Theobald,  1905,  Mosquitoea  of  Jamaica, 
p.  14,  Rockfort  near  Kinfpton,  Nov. -March  bred  by  Dr.  Grabham, 
(Theobald).    Its  occurrence  in  Jamaica  is  questioned  by  Mr.  Knab. 

UTCITOPHILIDA 
Haoroeera  eoneinnft  Williston.    Liguanea  Plain,  Kingston,  Nov., 
(Brues). 

Hfoetophila  pallida,  new  species 
Head,  Kntenme,  thorax,  abdomen,  and  legi  light  yellow,  the  first  and  second 
abdominal  Begmenta  and  the  extreme  base  of  the  poat«rior  tibiie,  ilightly  brownish, 
Bcutellum  with  four  long  black  bristles;  the  prominent  briatles  of  the  middle  and 
posterior  tibite  black,  poeterior  metatarsi  as  long  as  all  oF  the  following  joints  together ; 
winp  strongly  tinged  with  yellow.    Length,  3  mm, 

Liguanea  Plain,  near  Kingston,  Dec.,  (Brues). 
In  the  Ught  yellow  color  of  the  body  and  wings  it  resembles  M. 
punctata  Say  in  miniature. 

Lela  sp.    One  specimen.  Liguanea  Plain,  Kingston,  Dec,  (Brues). 
Sciara  deleetata  Williston.    Cinchona,  Feb.  29,  (Grossbeck). 

ClCIDOMTIDfl 

MycodiploBls  coccldivora  Felt,  1911,  Journ.  Econ.  Ent.,  IV, 
p.  549,  "  Reared  by  Prof.  T.  D.  A.  Cockerell  from  the  ovisac  of  Pulmnaria 
urbicola  taken  on  capsicum  at  Kingston,  Jamaica,  W.  I.  and  labeled 
Diplosis  coccidarum  Ckll.  This  is  very  different  from  what  we  take  to 
be  the  true  Diplosis  coccidarum  Ckll.,  a  species  reared  from  Dactyhpius 
eoecidarum"   (Felt). 

Catocha  sp.?    Port  Antonio. 

Asphondylia  ilecM  Felt.  Infests  fruit  of  Phylanihus  distichus, 
the  Otaheite  gooseberry,  (Dr.  M.  Grabham). 

SnCULIIDX 
Blmulium  antiUarum  Jennings,  191.5,  Proc.  Ent.  Soc,  Wash., 
XVII,  p.  200.     Hope  River  near-  Kingston  and  Roaring  River  close  to 
the  Falls,  Sept.  1913,  (A.  H.  Jennings). 

BlBIONIDJB 
Dilophus  orbatus  (Say).    Cinchona,  Feb.  24,  (Grossbeck). 
The  posterior  cross-vein  in  this  species  is  often  obsolete  or  wanting. 
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DUophui  venulfttui,  new  species 

Malk. — Head  dark  brown,  shining,  proboacia  dull  brown,  nesrif  a*  bog  m  tfe 
head,  palpi  and  anteniue  black.  Thorax  including  the  |deim  ydHaw,  t'*'*in,  mUk  i 
broad  black,  Hhining,  dorsal  strip  extending  from  the  txtOhr  b>  aad  om  the  «"iHln, 
a  raw  of  black  spines  on  the  collar  and  at  the  tnuuverM  autore.  Abdoom  yAa, 
with  broad  posterior  bands  of  black  on  each  segment;  on  the  venter  theMaMoliidito 
or  wanting.  Lep yellow, tipoftheanterior femora, thethreeaetsofqwiMaBaBlertt 
tibis,  tips  of  the  middle  femora  and  tibin,  outcir  half  of  the  poeterior  fcmon,  t^<< 
the  poeterior  tibiv,  tips  of  the  first  tliree  and  all  of  the  other  joiBto  of  aB  the  Uni, 
black.  The  poetarior  femora  elavate,  Haltera  Uack.  Wingi  hytSna,  vcns  tai 
stigma  dark  brown.   Length,  3  mm. 

One  specimen,  Newton,  3000  ft.,  Jan.  1912,  (Bniea). 

Pleela  ruflthoru  Walker.  "Jamaica,"  (Walker).  Thu  ia  prob- 
ably the  P.  toUaris  Fabr. 


Rhyphui  doloroBUB  Williston.  Newton,  3000  ft.,  Jan.,  (Bnin). 
Yallahs  Valley,  Blue  Mis.,  Feb.,  27,  (Groesbeck).  ReaemUea  nipnt 
cially  both  R.  fenestralta  Scop,  and  R.  aUematua  Say,  but  differa  in  the 
markings  on  the  wings  and  in  havii^  the  two  basal  joints  of  the  antennc 
yellow. 

Steatioirida 
Hermetift  lllaoens  (Linn£).   Port  Antonio,  April;  liguanea  Hain, 
Kingston,  (Brties). 

Hacroiargus  alchidu  (Walker).    Port  Antonio,  April-May. 
MacroiargUB  bagosoa  (Walker).    "Jamaica,"  (Walker). 

Hicroehryta  brueBi,  new  species 
Male.— Face  and  vertical  triangle  green,  frontal  triangle  small,  whitish,  pa^ 
and  antenna  yellow,  arists  blackish  Thorax  and  scutelliun  a  bright  metallic  gnen 
with  a  yellow  line  extending  from  the  humeri  to  the  base  of  the  wings,  postalar 
calloaitiea  reddish.  Abdomen  and  halteres  dark  fulvous  yellow.  Leei  li^t  yetlow. 
Winp  hyaline,  veins  light  brown,  stigma  yellow.    Length,  3  mm. 

Feuale  — Front  broad,  metallic  bluish  green.  Abdomen  greenish  yellowish  at 
the  base,  venter  yellow.    Length,  2.5  mm.    In  other  respects  resembling  the  male. 

Holotypc,  Liguanea  Plain.  Kingston,  Nov.-Dec.,  (C.  T.  Bruea).  Allotype, 
Rockfort  near  Kingston,  April,  (C.  W,  Johnson).  Paratype,  British  Guiana,  Feb., 
received  from  Dr.  A  S.  Mclander. 

Cyphomyia  marginata  Loew?  "fCypbomyia  n.  sp..  Wiltixton, 
1885,  Can.  Kiit.,  XVII.  p.  128,  Jamaii-a. 

I  am  rpferring  Williston's  "Cyphomyia  n.  sp."  doubtfully  lo  thi* 
species.    It  agreeH  in  cvcrj-  respect  with  the  description  except  that  be 
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does  not  mention  the  white  pile  on  the  thorax  and  abdomen.  Could  the 
specimens  have  been  denuded,  or  had  they  been  in  alcohol?  I  wrote  to 
Prof,  S.  J,  Hunter  to  see  if  any  of  the  five  specimens  were  in  the  Museum 
of  the  Kansas  University  but  they  were  not.  He  kindly  sent  me,  how- 
ever, a  specimen  from  San  Domingo  which  Dr.  Williston  had  also 
determined  as  Cyphomyia  sp.  and  which  is  C.  marginala  Loew.  It  is 
the  only  species  of  the  f;enus  to  my  knowledge  having  a  red  scutellum. 
Haorondania  chalybea  (Wiedemann).  ClitelUiria  anchialus 
Walker,  List,  part  3,  p.  522;  var.  of  CliUHaria  chalybea  Wied.  {?), 
Walker,  List,  part  4,  p.  1157.    "Jamaica,"  (Walker). 

NemotfllUB  flavicornls  Johnson.      Kingston,  April  1891.     Type 
locality. 

Ozycera  liburna  Walker.    "Jamaica,"  (Walker). 

PachjrgaBter  pulchar  Loew.    Mandeville,  (Cockcrell),  U.  S.  Nat. 
Mus. 


Puphlocer*  Enderlein,  1914,  Zool.  Anz.,  XLIIl,  p.  300. 
Piephloetra  matzi,  new  species 

Vertex  and  front  shiniag  black  when  viewed  from  above,  a  front  view  of  the  latter 
shows  the  sides  widely  margiDed  with  a  silvery  pollen,  face  silvery  white,  anteniue 
yellow,  the  third  joint  short,  round,  with  five  annulationfi,  the  basal  and  terminal 
the  larger,  base  of  third  joint  brown,  arista  black,  subtenninal,  and  a  little  larger  than 
all  the  antennal  joints  together.  Thorax  black,  with  three  stripes  of  shining  yellowish 
white  tomentun,  also  a  large  patch  of  the  same  colored  tomentum  between  the 
bumeruB  and  the  base  of  the  wing,  at  the  base  of  the  scutdlum,  and  in  a  certain  light 
a  Tolica]  stripe  on  the  niiddle  of  the  pleura.  The  edges  of  the  acute  scutellum  are 
very  finely  serrated.  Abdomen  black  with  spots  of  whitish  tomentum  on  the  third 
and  fourth  segmenta  and  a  central  spot  on  the  fifth,  the  middle  spot  on  the  third 
segment  is  faint  and  only  seen  in  certain  lights.  Legs  and  halteres  light  yellow. 
Wings  hyaline,  third  vein  with  an  anterior  branch.    Length,  2,5  mm. 

One  specimen,  Port  Antonio,  March  30,  1915,  (Dr.  C.  W.  Met*).  Type  in  the 
author's  collection. 

To  this  genus  belongs  the  Cynipimorpka  mtntda  Williston,  of 
Mexico,  for  which  Malloch  proposed  the  genus  Eucynipimorpha  (1915, 
Ann.  Ent.  Soc.  Amer.,  VIII,  p.  312).  In  P.  minuta  the  entire  thorax  is 
covered  with  yellowish  tomentum.  The  types  of  the  genus  P.  fiatripes 
Enderlein,  from  southern  Brazil,  also  has  the  thorax  covered  with  yel- 
low tomentum,  but  black  on  the  scutellum,  the  pleura  is  shining  black, 
without  tomentum. 
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RH&CHOXXDM  (LePTIDA) 

Ph«ti«as  tiblftlli  Walker.     Arthmtylm 
1895,  Kan.  Univ.  Quart.,  IV,  p.  108.    "Jamaica/*  (Walker). 

OhryiopUui  Jamalotnili  JohnsoB.    Port  Antonio,  Aptfl-May. 

OhrriopB  eoitatuf  (Fabriciiu).  ■  Port  Antonio,  April-Mij; 
Kington,  Sept.  11  and  Nov.  18,  (Townsend);  liguanea  Plaio,  Dtt., 
(Brues);  Montego  Bay,  March 3-11,  (Gronbeck). 

Tabanui  alon*  TownBend,  1895,  Trans.  Amer.  Ent.  8oe.,  XXII, 
p.  59.  "Bath  (Mrs.  E.  M.  Swainson),  one  female.  IVpe  in  mQh- 
tion"  (Townsend). 

Tabanui  townwDdl,  new  name 

T.  anfptaifrona  Townsend,  1896,  Trans.  Amer.  Ent.  Soc.,  XXII. 
p.  59,  rum  Macquart,  1847. 

"Jamaica.  Two  females.  One  from  Cinchona  (5000  ft.)  Aug. 
1893,  W.  Fawcett.   A  small  species"  (Townsend). 

Tabanui  flUolni  WiUiston.  7  T.  ruJaeTOrit  Macquart,  1838. 
Dipt.  Exot.,  I,  part  1,  p.  141,  non  Fabricius,  1805;  T.  fiUobu  WilUstoo. 
Biol(^,  Dipt.  1,  p.  261. 

Macquart's  species  was  recorded  from  Jamaica  by  Walker.  The 
name  being  preoccupied,  WiUiston  gave  the  above  name  to  a  specimen 
from  Yucatan.  The  synonymy  is  therefore  doubtful.  A  specimen  from 
Montego  Bay,  March  5,  (Grossbeck),  se^ns  to  agree  with  Macquart's 
brief  description. 

Tabanus  ludduiui  Walker.  One  specimen  collected  by  Mrs.  Geo. 
L.  Chancy  at  Hollymont,  near  Ewerton.  The  brown  wings  with  hyaline 
spots  seem  to  distinguish  readily  this  interesting  species. 

BOMBTUIDX 

Spogostylum  cedlpus  (Fabricius).     Kingston,  April. 

Spogoitflum  gideon  {Fabricius).  "a  Var.  ?  abdomen  all  black. 
Jamaira."    (Walker). 

Hyperatonia  hela  (Erichson).  Anlkrax  hela  Erichson  in  Schoni* 
burgk's  Reisc  in  Brit.  Guiana.  Exoproaopa  aJfrt'oenfn'A  Macquart,  1818. 
Dipt.  Fjtot.  Suppl.,  Ill,  p.  33,  Tab.  3.  fig.  8;  non  Macquart,  1838. 
loc.  cit..  I,  part  2,  p.  39,  Tub.  18.  fig.  10;  non  Thompson,  1868.  Exo- 
prosopa  tilbitrntri;^  \'an  der  Wiilp,  Tijdsph  v.   Ent.,  XXIV,  p.    164, 
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Tab.  15,  fig.  11.  The  law  of  priority  prevents  the  use  of  H.  albiventria 
Van  der  Wulp  as  suggested  by  Osten  Sacken  and  necessitates  the  adop- 
tion of  H.  kela  Erichson.  A  specimen  taken  at  Morant  Bay,  April  17, 
was  inadvertently  referred  to  H.  cerberua  in  my  previous  list.  I  have 
also  a  specimen  from  the  Caura  Valley,  Venezuela,  collected  by  Mr.  S, 
M.  Klages. 

Hyperalonia  proserpina  (Wiedemann).  Ex&proBopa  eerberua 
Macquart,  1840,  Dipt.  Exot.,II,  part,  1,  p.  38,  PI.  xvi,  fig.  5,  non  Fabricius 
1794.    Kingston,  April;  Bath,  (Mrs.  Swainson). 

Hyperalonla  Kargantua  Knab,  1915,  Insecutor  Inscitise  Men- 
Straus,  in,  p.  49.  St.  Elizabeth,  Santa  Cruz,  Mts.,  altitude  1500  ft., 
Oct.  14,  1899,  (Taylor). 

Exoprosopa  parra  Loew.    Rockfort,  near  Kingston,  April. 

Kzoprosopa  ignUera  Walker.  Anthrax  ignifera  Walker,  1849,  List, 
II,  p.  243.  ExtyproBopa  pwblenais  Jaennicke,  1867,  Neue  Exot.  Dipt., 
Abhdl.  d.  Senckenb.  Ges.,  VI,  p.  342,  PI.  xliv,  fig.  21.  Exoprosopa 
eremita  Osten  Sacken,  1877,  Western  Dipt.,  236.    "Jamaica,"  Walker. 

There  seems  to  be  no  doubt  regarding  the  above  synonymy.  Florida 
and  Colorado  specimens  both  agree  with  Walker's  description. 

Exoprosopa  lUbtaieia  (Walker).    "Jamaica,"  (Walker). 

Villa  blgradata  (Loew).  Anthrax  bigradata  Loew.  Rockfort; 
near  Kingston,  April. 

Villa  delicatnla  (Walker) .  ArUhrax delicatula  Walker.  "  Jamaica, " 
(Walker). 

Villa  lateratli  (Say).  Anthrax  lateratis  Say.  Rockfort  near  King- 
ston, April. 

Villa  luciter  (Fabricius).  Anthrax  lucifer  Fabricius.  Common, 
Rockfort  near  Kingston,  April;  Liguanea  Plain,  Nov. -Dec,  (Brues); 
Montego  Bay,  March  2  and  15,  (Grossbeck). 

Villa  trlmaculata  (Walker).  Anthrax  trimacula  Walker.  Kitig- 
ston  and  Port  Antonio,  April-May;  Annotta  Bay,  May;  Liguanea 
Plain,  Nov. -Dec,  (Brues). 

Bombylins  plumipei  Drury.    "Jamaica,"  (Drury). 

Oeron  lenllis  (Fabricius).  Kingston,  April;  Montego  Bay, 
March  4. 

G«ron  rufipes  Macquart.  Liguanea  Plain,  Kingston,  Nov. -Dec, 
(Brues). 


is  wanting  or  only  indicat«d  by  a  alight  stub. 
Fort  Antonio,  April  and  May.    Holotype,  allotype,  and  one  punXypt  in  tlw 
author's  collection;  two  paratypee  in  The  Amer.  Museum  of  Nat.  Hiatory. 

Omm«tiU8  laccas  Walker.  Port  Antonio,  April  and  May.  This 
seems  to  be  a  good  species  readily  distinguished  from  0.  margindtua 
Fabricius  by  the  male  having  a  simple,  not  thickened  coeta. 

Erax  taaloesus  Walker.  Bath,  (Mrs.  E.  M.  Swainson).  This  species 
seems  to  be  distinct  from  E.  rufititna  Macquart. 

•  Eraz   Btylatns   Fabricius.      Erax  irwariue  Walker.     "Jamaica," 
(Walker). 

DOUCHOrODIDA 

Psllopus  chryaoprastui  Walker.  Common  Port  Antonio,  AfHil- 
May;  Liguanea  Plain  near  Kingston,  Nov.-Dec,  (Brues). 

pBilopuacaudatus  Wiedemann.  Hope  Gardens,  Feb.  22;  Montego 
Bay,  March  2. 


19191  JohfuoH,  Rented  Litt  o/  THplera  oj  JamaUa  431 

Psilopus  jucundus  Loew.  Port  Aotonio,  April-May;  Li^iianea 
Plain  near  Kingston,  Nov.-Dec.,  (Bruea). 

PflUopUB  lUftvium  Walker.    "Jamaica,"  (Walker). 

PsilopuB  flaTlcorniB  (Aldrich).  Port  Antonio,  Feb.  21;  Montego 
Bay,  March  13,  1911. 

ChrjBOtus  barbatUB  (Loew).   Montego  Bay,  March  6,  (Cushtnan) . 

ChryBotus  pietieornlB  Loew.     Montego  Bay,  March  6,  (Cush- 

Chryaotus  sp.    Kingston,  April. 

PlagioncuruB  uoivlttatus  Loew.  Hope  Gardens,  Feb.  22,  1911, 
(Grossbeck).    Amer.  Mua.  Nat.  History. 

Paraellui  arcuatus  Loew.    "Jamaica,"  (Aldrich). 

XMPmiDA 

Drapetla  flavleornlB  «Melander.  D.  fiavicomia  Melander,  1918, 
Ann.  Entom.  See.  Amer.,  XI,  p.  193.    "Jamaica,"  (Melander). 

Elaphrop«Ba  bacU  (Walker).  Platypalpus  bacis  Walker,  1849, 
List  Dipt.  Ins.,  Ill,  p.  510.    "Jamaica,"  (Walker). 

Klaphropesa  flavida  (Williston).  Drapelis  fiainda  WilUston, 
1896,  Trans.  Ent.  Soc.,  London,  III,  p.  308,  PI.  ii,  fig.  86.  Hope  Garden, 
Feb.  22;  Catadupa,  March  9, 1911. 

Elaphrop«ia  aimpliolpSB  Melander,  1918,  Ann.  Ent.  Soc.  Amer., 
XI,  p.  212.    Montego  Bay,  March  6,  (J.  A.  Cushman);  Balaclava. 

Klaphroptia  upsUon  Melander,  1918,  Ann.  Ent.  Soc.  Amer.,  XI, 
p.  214.   Jamaica,  (Bnies). 

HyboB  flleetUB  Melander.  Montego  Bay,  Feb.  25,  (Cushman); 
Liguanea  Plain,  Nov.-Dec.  (Brues). 

LampremplB  viridis  (CoquiUett).  Hilara  viridia  Coquillett, 
Revis.  Empid.,  p.  395,    Kingston. 

Phobida 

Bt  Cbahlss  T.  Bnusa 

Parasplniphora  Bcutellata  Brues  JamaiceoBiB,  new  subspecies 
Feuaia. — So HimilartoP.«futeUa<<iBnieB' in  habitus,  color,aaditi  most  structural 
details,  that  it  cannot  be  recognited  as  a  distinct  speciee.    It  differs  in  having  the 
lateral  scuteUar  bristles  very  much  reduced  in  aiie,  and  in  havioR  only  two  serial 

■Tmu.  Amr.  Edt.  8w..  XXIX,  p.  344. 
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briitlM  on  the  hind  edge  of  the  hind  tibia  in  addition  to  the  pur  st  the  tNUil  tUid, 
<»»  of  these  et  the  middle  and  the  othw  at  the  ^ncal  tiiitd.  1^  plnua  taA  la|i 
an  fiuco-pieeouB  and  the  antemue  and  palpi  clear  honey-Triloir.  Othawiae 
■imilar  to  the  typical  foim  even  to  the  white  spot  on  the  aenteihim. 

Malx. — Front  bar^  higher  than  wide,  nairowed,  bdow,  lowHt  pair  of  lmU» 
veiy  close  together;  loweet  row  of  four  elightly  curved,  (he  mMttu  pair  fai  tlwr  bam 
eaeh  other  than  from  the  adlMont  lat«nl  one;  upper  nnr  eligbtlf  eurvwl,  ita 
brietlea  equidistant,  the  lateral  onee  next  to  the  eye.  Ropleura  haiiT,  wHh  two  but 
bnsf  lea  near  the  spiracle  and  a  bunoh  ol  four  or  fin  n  ' 
above,  with  a  brietle  near  the  upper  posterior  an^e. 
not  the  second,  elongated. 

Type  from  the  Uguann  Plain,  near  Kington,  Jamaiea,  Nor.-Dee.  1911.^ 
(Braea). 

This  Bpecies  has  been  placed  in  Panupmiphon  by  Mallocb,  al-^- 
though  it  approaches  Dokmiphora  ia  the  cluetotaxy  erf  the  middle  tibiA. . 
except  that  the  subapical  bristle  is  strong  and  perhape  a  little  farthe-v 
from  the  apex  than  in  typical  D<Amipfura, 

Dohmiphora  dltpar  Euderlein.  Balaclfiva,  Jamaica,  (R.ThaJrtcr>  . 
The  species  was  lately  described  by  Enderlein'  frran  Santa  Catalin^, 
Brasil.  The  antenns  of  the  Jamaican  male  are  stnnewhat  ■"^n**-  tha«^ 
is  indicated  in  Enderlein's  descriptitHi ;  otherwise  it  agrees  very  wcJl. 

Aphloeh«ta  splnUamorata  Malloch.  Proc.  U.  8.  Nat.  Mias«. 
XUII,  p.  465  (1912).  Type  locaUty  MaDdrilla,  Jamaica,  (T.  D.  .^^^ 
Cockerell).  This  may  be  the  Phora  acalaria  Loew  recorded  by  Cocker^^^'^ 
from  Mandcville,  Jamaica.  Cockerell  indicated  that  the  specimen  v^-^^^ 
in  the  U.  S.  National  Museum  and  I  know  of  no  town  in  Jamaica  by  %  fc-y 
name  of  Mandrilla  which  is  likely  a  mistake  for  Mandeville. 

Aphlochnta  scalaris  (Locw).  Lif^anea  Plain,  near  Kingstcte^ 
Jamaica,  Nov.-Dec.  1911,  (Bnics). 

Paraphiochnta  plcta  Lehmann,  fascllrentris,  new  variety 
DifTers  from  the  typical  form  only  in  having  the  abdomen  entirely  Uadi  abo  "^t, 
with  each  ecgment  narrowly  margined  with  pole  yellow  at  apex  and  in  being  genera  ^h 
darker,  the  front  black  except  below,  aod  the  dorsum  of  the  thorax  except  on  t  hr 
margins.  The  front  in  also  distinctly,  though  not  noticeably  higher  than  wide,  7  hr 
wings  show  do  yellowish  tinge,  and  the  venation  in  very  dark;  halteree  nnfiirlml  ^Ij 
infuaentM. 

T>'pe  from  Liguunea  Plain,  near  Kingston,  Jamaica,  Nov.-Dec.  1911,  (Br 
AlthnuKh  quito  (liffcrcnt  in  color  from  the  typical  pt'da,  this  form 
stnicturally  Hlnioct  identical. 
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ChonoctphaluB  jftmaieensfs  Brues,  Psyche,  XXII,  p.  102  (1915). 
Type  locality  Williamstown,  Jamaica,  (R.  Thaxter). 

PlPUHCUUDJl 

PipunculuB  alblieta  Cresaon.  Montego  Bay,  March  15,  (Gross- 
beck). 

Pipunculus  iniularis  CreBBon.  Liguanea  Plain,  Kingston,  Nov.- 
Dec,  (Brues). 

PipunculuB  creiBonl,  new  species 

Face  and  occiput  covered  with  silvery  white  pollen,  aatennx  yellow,  third  joint 
moderatelj'  accuminate,  tip  white,  arista  black,  base  yellow.  Thorax  black,  brawntBh 
pollino«e,  lateral  stripe  and  pleura  whitish  jxillinose,  Bcutellum  and  metanotum  black. 
Abdomen  brown,  fifth  segment  black  (in  one  specimen  the  fourth  segmect  is  also 
somewhat  blackish),  genitalia  and  the  entire  venter  yellow.  Legs  and  halteres 
entirety  yellow.  Win^  hyaline,  with  a  slight  brownish  tinge,  stigma  very  small, 
venation  normal.    Length,  3  ram 

Holotype,  Montego  Bay,  March  6,  oollected  by  Dr.  J.  A.  Cusbman. 

Paratype,  Liguanea  Plain,  near  Kingston,  Nov.-Dec.  1611,  collected  by  Prof. 
C.  T.  Brues.  Types  in  the  author's  collection.  Dedicated  to  Mr.  £.  T,  Cresson,  Jr. 
who  has  done  so  much  to  funber  our  knowledge  of  the  Pipunculidte 

PipunculuB  jameleenBlB,  new  species 
Front,  face  and  occiput  whitish  pollinose,  antennse  brown,  tip  of  the  third  joint 
whitish,  aristce  black.  Thorax  and  scuteUum  black,  brownish  pollinose,  pleura  and 
metanotum  grayish.  Abdomen  black,  the  base  of  all  the  segments  opaque  with  broad, 
grayish,  subshining,  posterior  margins  of  the  first  segment  with  white  pollinose 
triangles  narrowly  separated  dorsally.  Legs  yellow,  all  of  the  femora  broadly  banded 
with  black.  Halterea  yellow.  Wings  brownish  hyaline,  ultimate  section  of  the  fourth 
vein  with  a  short  appendage.    Length,  4  mm. 

One  specimen  Liguanea  Plain,  near  Kingston,  Dec.  1911,  collected  by  Prof. 
C.  T.  Brues.    Type  in  author's  collection. 

8TRPHIDA 

Hicrodon  rlolens  Townsend.  M.  violens  Townsend,  1895, 
Trans.  Amer.  Ent.  Soc.,  XXII,  p.  34.    "Jamaica,"  (Bowrey). 

Chrysotoxum  nigritum  (Fabricius).    "Jamaica,"  (Fabricius). 

LtpidoBtola  calopus  (Loew).  Lepidomyia  calopus  Loew,  1S64, 
Cent.,  V,  p.  38.  Lepromyia  calopus  Williston,  1886,  Synop.  N.  A. 
Syrphidae,  p.  31.  One  specimen,  Port  Antonio,  April.  Although  Lep- 
romyia  was  published  the  same  year — 1886,  Williston  acknowledges  the 
priority  of  Lepidostota  Mik. 
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Baecha  clavata  (Fabricius).  Rockfort  near  Kii^Hton,  April; 
Bath,  (E.  M.  Swainson) ;  Conatant  Spring,  Dec.  6,  C.  B.  Taylor's  collec- 
tion (Towneend);  Liguanea  Plain,  Nov. -Dec,  (Bmefl);  Montego  Bay, 
March,  (Cushman). 

Baccha  saKtttitera  Austen.    Cinchona,  5000  ft.,  June,  (Austen). 

Oeyptamua  antiphates  (Walker).  Syrpkus  aniiphates  Walker, 
1849,  List.  Dipt.  Brit.  Mus.,  Ill,  p.  589.    "Jamaica,"  (Walker). 

Ocyptamui  dimidlatus  (Fabricius).  Kington,  March  18,  in  ccdi. 
C.  B.  Taylor,  (Townsend). 

Oeyptamus  fusclpenniB  (Say).    Jamaica,  (Bowrey). 

Ocyptamus  -f uBClpennis,  var.  fasclpflnnia  Macquart.  Kingston, 
April  12,  coU.  C.  B.  Taylor,  (Townsend). 

Ocyptamus  iris  Austen.    Cinchona,  5000  ft.,  June,  (Austin). 

OcyptamuB  latluscula  Loew.  Kingston,  April;  Liguanea  Plain, 
Dec.  and  Newton,  5000  ft.,  Jan.,  (Brues). 

Syrphui  libesli  (Linn6).  Cinchona,  5000  ft.,  Jan.,  (Brues). 

AUograpta  obliqua  (Say).    Newton,  3000  ft.,  Jan.,  (Brues). 

Allograpta  obliqua  var.  secuiifara  (Macquart).  One  specimen 
Cinchona,  5000  ft.,  Jan.,  (Brues).  This  differs  from  the  typical  form  id 
having  the  yellow  subdorsal  lines  and  lateral  spots  on  the  fourth  and 
fifth  segments  connected,  thus  forming  hatchet-shaped  markings.  The 
black  dorsal  line  on  these  segments  is  also  much  wider.  It  may  be  pro^-ed 
to  be  a  good  species  but  more  material  is  necessary, 

Toxomerua  arcltera  (Loew).  Mesograpta  ard/era  Loew,  of  the 
previous  list.  Common  at  Port  Antonio  and  Kingston,  April;  Liguanea 
Plain,  Nov.  and  Dec,  (Brues);  Montego  Bay,  March  6,  (Cushman). 

TozomeruBpictUB  (Macquart).  Mexogramma  pxcibgaster  Loew. 
1865,  Cent.,  VI,  p.  51.  Liguanea  Plain,  Nov.-Dcc,  (Brues);  Montego 
Baj',  March,  (Cushmann). 

ToxomeruB  dupUcatUB  (Wiedemann).    Kingston,  April. 

ToxomeruB  Bubannulatus  (Loew).  Kingston  and  Port  Antonio. 
April  May;  Liguanea  Plain,  Nov. -Dec.  and  Newton,  3000  ft.,  Jan., 
(Brues);   Montego  Ray.  March  G,  (Cushman). 

Tozonierus  lacinioauB  (Loew).  Liguanea  Plain,  Kingston,  Nov.- 
Dcc,  (Brucfi). 

Toxomerua  sp.    One  .iix-ciiiicn,  Montego  Bay,  March,  (Cushman). 

Volucella  abdominallB  Wieih-rnuiin.     V.  spiniger  Cockerell  {tton 
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Wiedemann),  Journ.  Inst.  Jamaica,  I,  p.  259,  British  Museum.  "  Though 
the  specimens  seem  to  have  been  determined  at  the  British  Museum, 
still  I  am  confident  that  they  are  abdaminalta  Wied.  and  not  spinigera 
Wied."    (Townsend,  1895,  Trans.  Amer.  Ent.  Soc,  XXII,  p.  39). 

Volueella  eug«nla  Williston.  V.  pitrpurasceTia  Johnson,  1894, 
Proc.  Acad.  Nat.  Sci.  Phila,,  p.  276,  (nan  Loew).  Kingston,  April; 
Newton,  3000  ft.,  Jan.,  (Bnies). 

Voluctlla  haa^  Jaennick.  "Jamaica,"  (Bowrey).  Kingston, 
Mareh  10,  C.  B.  Taylor's  Coll.,  (Townsend). 

Voluevlla  ob«s»  (Fabricius).  Common  Port  Antonio,  April-May; 
KiDgston,  (Townsend);  Liguanea  Plain,  Dec,  (Bruea). 

Tolue«lla  pallani  Wiedemann.  V.  sexpundata  Loew,  1861,  Wien. 
Ent.  Monatsch.,  V,  p.  38.  Port  Antonio,  April;  Bath,  (Townsend); 
Liguanea  Plain,  Dec.  and  Newton,  3000  ft.,  Jan.,  (Bnies). 

TolucalU  pieta  Wiedemann.    Liguanea  Plain,  Dec.,  (Brues). 

Toluoella  Tteua  (Fabricius).  "Jamaica,"  (Bowrey);  Kingston, 
C.  B.  Taylor's  Coll.,  (Townsend). 

Krlitalii  albifrons  Wiedemann.  Common  Port  Antonio,  April- 
May. 

Krlttaltt  atrimanut  Loew.  Port  Antonio,  April;  Bath,  (Town- 
seed). 

SiiitallB  eubflnsii  Macquart.    Port  Antonio,  April. 

BrlitallB  Tinetorum  Fabricius.  (E.  uvanim  Walker).  Common, 
Port  Antonio,  April-May;  Bath,  (Swainson). 

Erlitalii  lateralti  Walker.     "Jamaica,"  (Walker). 

MeromaeruB  etnetus  (Drury).  Eristalis  pin^uts  Fabr.,  1805,  Syst. 
Antl.,  p.  233.  MiUna  ania  Walker,  1849,  List  Dipt.  Brit.  Mus.,  Ill, 
P-  564.  Pieroptila  cincta  Johnson,  1894,  Proc.  Acad.  Nat.  Sci.,  Phila., 
P- 277.  Common,  Port  Antonio,  April-May;  Bath,  (Swainson);  Cin- 
•^hona,  5000  ft.,  Jan.,  (Mrs.  C.  T.  Brues). 

G«rlodeB  daphnisa  (Walker).  Ceria  daphnaa  Walker,  1847,  List 
J^'Pt.  Brit.  Mus.,  Ill,  p.  537.  Rock  Fort,  near  Kingston,  April,  Port 
^^tonio,  April-May.  In  motion  this  fly  closely  resembles  a  wasp 
e^oiy&Ki  ap.). 


Sanotalnia  rubrlventrli  Macquart.    Kin|;ston,  Ai»il  1S9I. 
Sanotainift  trllln«ata  (Van  der  Wulp).    Newton,  3000  ft.,  Jan., 
(Brues). 

Plagia  parva,  new  species 
FEMU.E, — Face  and  front  whitish  pollinoae,  frontal  stripe  dafk  brown,  aboatoae- 
third  the  width  of  the  front  near  the  base  of  the  antennte  becoming  sli^tly  uanvacr 
toward  the  ocelh,  with  about  eix  frontal  and  three  fronto-orbital  bristles,  vertieal 
and  ocellar  briatlea  praminent,  anteniue  black,  reaching  the  oral  margiii,  the  thiid 
joint  about  double  the  length  of  the  first  and  second  together,  palpi  yellow,  llonx 
grayiih  polUnoee,  with  four  narrow  black  etripee,  the  poat-al&r  and  acutellar  famtto 
very  large.  Abdomen  grayish  poUinose,  the  gegmenta  nuu^nned  poateriorij  with 
black.  Legs  black.  Winiv  hyaline,  the  costa,  first,  and  third  vein  as  far  as  the  crow- 
vein  bristly,     t^quama:  white.     Length,  5  mm. 

Two  specimens,  Liguanea  Plain,  near  Kingston,  Dec.  1911  (Brues). 
Balvosla  bicincta  (Desvoidy).    Kingston,  (Cockerell). 
BfllTOsla    t«rruginoia    Townsend.      Bath,    (E.    M.    SwaioaonV  _ 
Bred  from  n  lopkloptcrous  chrj'salis;  one  male,  (Townsend). 
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BelTOiia  unilasciata  (Desvoidy).    Port  Antonio,  April  1891. 
Ocyptera  Carolina  (Desvoidy).      0.  dotades  Walker,  1849,  List 
Dipt,  Brit.  Mus.,  IV,  p.  694.    Port  Antonio,  April  1891. 

Carcelia  lafoie  (Townsend).  Exortsla  lagow  Townsnend,  1891, 
£nt.  News,  II,  p.  159.  Mandeville.  Bred  from  a  red  Halesidota,  (E. 
S.  Panton). 

Sturmia  diatlneta (Wiedemann).  Masicera protoparcis Townsend, 
Joum.  Inst.  Jamaica,  I,  p.  70.    Bred  from  Proloparce  jamaicensis. 

Sturmia  fraudulenta  (Van  der  Wulp).  Kingston,  April;  Holly- 
niont  near  Ewerton,  (Mrs.  Geo,  L.  Chaney). 

Sturmia  (?)  lubvarla  (Walker).  Tackina  subvaria  Walker,  1856, 
Dipt.  Saund.,  p.  399.  Kingston  and  Port  Antonio,  April  1891.  Deter- 
mined by  (ioquillett. 

Tachina  (?)  hirta  (Drury).    "Jamaica." 

Blepharipeaa  jurluoldet  Townsend.  Cinchona,  5000  ft.,  (W. 
Faucett). 

Blapharlpeia  nigrliquamil  Townsend.  Bath,  (Mrs.  Swain&on) ; 
Port  Antonio,  April  1891. 

BUpharipesa  (?)  br«TiT«ntris  (Wiedemann).  Tackina  brevi- 
ventris  Wiedemann,  1828,  Auss,  Zw.  II,  p.  297.    Jwnaica,  (Walker). 

Winthcmia  quadripustulata  (Fabricius).  Kingston  and  Port 
Antonio,  April  1891 ;  Newton,  3000  ft.,  Jan.,  (Brues). 

Hatopla  leucocephala  (Rossi).  ?  Ophelia  xychtis  Walker,  1849, 
List  Dipt.  Brit.  Mu8.,  IV,  p.  770.    Jamaica,  (Walker). 

Oonia  palleni  Wiedemann.  G.  angusta  Walker,  1849,  List  Dipt. 
Brit.  Mufl.,  IV,  p.  798.  Common,  Port  Antonio,  April-May  1891. 
Liguanea  Plain,  Nov.-Dec,  (Brues). 

Oonla  cratslcornli  (Fabricius).    Rock  Fort,  near  Kingston. 
Triehophora    maeroeera   (Wiedemann) .     Elachipalpua    maa-o- 
ccTo  Wiedemann  of  the  previous  list.    Port  Antonio,  April  1891;  Liguanea 
I*lain,  Nov.,  (Brues). 

Hyttriciella  aurifrons  Townsend.  "Jamaica,"  (Townsend), 
1915,  Insecutor  Inscitis  Mensfruus,  III,  p.  95. 

Hystricla  epileuca  (Walker).  Jurinia  epileuca  Walker  of  the 
previous  list.    "Jamaica,"  (Walker). 
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SAKCOPHAOmX 

Phiiisopodia  sp.  Bath;  bred  from  a  enail,  Townsend,  Joum. 
Inst.  Jamaica,  I,  p.  315. 

Barothromrla  femoralii  (Schiner).  Kingston,  April  1891; 
Port  Royal,  Feb.  23,  1911,  (Amer.  Mus.  Nat.  Hiat.). 

Sueophftrula  oeeldua  (Fabricius).  S.  imbedlla  Van  der  Wulp, 
1896,  Biol.  Cent.  Amer.,  II,  p.  289,  PI.  vii,  fig.  2.  Kini^ton  and  Port 
Antonio,  April  1891;  Liguanea  Plain,  Nov  .-Dec.,  (Brues);  Port 
Royal,  Feb.  23,  (Amer.  Mus.  Nat.  Hist.). 

SareophllodsB  sp.    Moneague,  (Townsend). 

Sareophafa  parksii  Aldrich.    "Jamaica,"  (Klages). 

SarcophaEa  (Ravinla)  quadriaetosa  Coquillett.  Liguanea 
Plain,  Kingston,  "Nov.-Dec."  (Brues). 

BaicophaKa  hvUeii  Townsend.  Helicobia  helicis  Coq.,  1895, 
Proc.  Acad.  Nat.  Sci.  Phila.,  p.  307.  Kingston,  April  1891 ;  HoUymont 
near  Ewerton,  (Mrs.  Chaney);  Liguanea  Plain,  Nov.-Dec.,  (Brues). 

Sarcophaga  peltata  Aldrich.  7  Sarcophaga  incesta  Walker, 
1852,  Dipt.  Saiind.,  p.  324.  An  unrecognizable  species,  (Aldrich). 
Port  Antonio  and  Kingston,  April  1891 ;  Hollymont  near  Ewerton, 
(Mre.  Chaney);  Liguanea  Plain,  Nov.-Dec,  (Brues). 

Sarcophaga  Bternodontis  (Townsend).  Sarcodexia  stemodoniis 
Townsend,  1892,  Joum.  Inst.  Jamaica,  I,  p.  105.  Bred  from  a  cenunbycid 
beetle  {Stemodontea  damicomis),  also  from  a  scorpion  (Ccntrurua  ed- 
toordrii).  Mont^o  Bay,  March  6,  (Cushman);  Hollymont  near  Ewer- 
ton, (Mrs.  Chaney). 

8ar«ophaga  flmbriata  Aldrich.  Port  Antonio,  Portland,  April 
1891. 

Sarcophaga  plinthopyga  Wiedemann.  Port  Antonio  and  King- 
Won,  April  1891 ;  Hollymont  near  Ewerton,  (Mrs.  Chaney) ;  Cinchona, 
6000  ft.,  Jan.,  (Brues). 

MUSCIDX 
Callitroga  maeellaria  (Fabricius).  "Screw-worm  fly."  Comp- 
*omyui  maeellaria  Fabricus.  Johnson,  1894,  Proc.  Acad.  Nat.  Sci., 
Phila.,  p.  279.  Ckrysomyia  maceUaria  Aldrich,  1905,  Catalogue,  p.  517. 
Common,  Kingston,  April.  Townsend  has  proposed  the  generic  name 
Cochliomyia  for  this  species,  but  Brauer  and  Bergenstamm  had  a  perfect 
Hght  to  adopt  Ctdlitroga  Schiner,  MS. 
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CalUtro^a  (?)  turbida  (Walker).  Muam  Iwbida  Walker,  I8SG 
Dipt.  Saund.,  p.  336,  "Jamaica,"  (Walker).  Probably  a  ))yaon>-iii  of 
C.  macelUtria  Fabrioius. 

Calliphora  punctata  (Desvoidy).  Ormia  punctata  Den-oiily. 
1830,  Myodaires,  p.  428.    "Jamaica,"  (Macquart). 

Pyrsllla  icapulata  Bigot.  Common,  KingBton  and  Port  Antonio, 
April-May.  The  Ludlia  sp.  of  my  previous  list.  Liguanea  Plain. 
Nov.-Dec.,  (Brues). 

Hor«llla  basalia  (Walker).  "Jamaica,"  (Walker).  AccordiofcU) 
Dr.  Hough  thb  is  probably  a  synonym  of  M.  ochryfadea  Rond. 

Horellia  Tiolacea  (Fabricius).  Kingston  and  Port  Aotooio. 
April-May. 

Husca  dom«Btica  Linn£.  The  Housefiy.  Kingston,  April.  K 
small  form  with  the  basal  segments  of  the  abdomen  yellowish  wu 
described  by  Macquart  as  M.  baaalaris. 

Stomozyi  calcitrans  (Linn£).  The  "Biting  Housefiy."  Liguann 
Plain,   Nov.-Dec,    (Brues);    Montego   Bay,   March  6,    (Gronbeck). 

Hamatobia  Irritant  (Linn4).  The  "Homfly."H.wrrabi  Desvoidy. 
1830,  Myodaires,  p.  398.    Montego  Bay,  March  5,  (Groeebeck). 

CUnopera  icutellata,  new  species 

Front  very  narrow,  stripe  black,  orbita  silvery  white,  with  sn  evm  mv  of 
briHtle»i  from  (ho  base  of  the  antcnnic  of  the  vertex ;  face  dull  yellow,  whitinh  piiUinuM: 
aotennffi  and  palpi  bright  yellow;  proboacLs  and  inferior  orbita  black,  (be  UlM 
whitiflh  pollinose.  Thorax  black,  shining,  with  five  white  polUniiae  stripes,  the  donil 
and  lateral  stripes  becoming  obsolete  behind  the  suture;  one  pnst-acroelini]  and  (oui 
dorso-centralbrj.stles.  Scut ellum  black,  the  apical  third  bright  yellow,  with  two  latp 
apical  bristles.  Abdomen  black,  shining,  and  in  a  certain  light  IcHxellated  »rith  i 
whitish  bloom.  Legs  black,  tips  of  the  femora  yellow.  Wings  a  light  bruwciith 
hyaline;  antisquama  and  squama  white,  the  margin  of  the  latter  browitish;  haltcrv 
light  yellow.    Length,  4.5  mm. 

One  specimen,  Liguanca  Plain  near  Kingston,  Nov.  1911,  (Brues). 

AlfTHOHTn>.S 

Ophyra  senesceni  (WiHemunn).    Newton,  3000  ft.,  Jan.,  (Brur^i. 

Fannia  trimaculata  (Sicin).  Kingston.  April,  Port  Antonio. 
April. 

MydnaapermophilnTownsend.  Kinfcston.  "Onespocimenbrctl 
Xo\'.  22.  from  a  yuung  Spemiophila,  probably  S.  bicolor  L.    SimiUr 
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larvse  have  been  noticed  at  Cinchona  {5000  ft.)  in  nestlings.  They 
have  also  been  noticed  in  nightingale,  Mimus  orpkeus,  nestlings  at 
Duncans,  "Jamaica,"  (Townsend).    Newton,  3000  ft.,  Jan.,  (Bruea). 

BpUogaiter  diterata-  Van  der  Wulp.  Liguanea  Plains,  near 
Kingston,  Dec.,  (Bruefl).  A  single  female  agrees  well  with  the  descrip- 
tion. 

ArleUsp.?  Cinchona,  Feb.  26, 1911,  (Grossbeck).  A  single  female 
resembling  somewhat  A.  Iticorum  Fall. 

C»lTth«»  albtelnota  (Fallen).  Antkomyia  albieincta  Fallen 
of  authors.  Kingston  and  Port  Antonio,  April ;  Montego  Bay,  March  3, 
(Cushnian). 

LsucomsUna  pica  Macquart.  One  specimen,  Newton,  3000  ft., 
Jan.  1912,  (Brues). 

Leucom«lin»  •xut  (Williston).  Limnophora  (Sptlogasterf)  exul 
Williflton,  1896,  Trans.  Ent.  Soc.  London,  part  3,  p.  370,  PI.  xii,  figs. 
122,  122k.  Kingston  and  Port  Antonio,  Apr.;  Montego  Bay,  March 
6,  (Grossbeck). 

There  are  a  number  of  species  found  throughout  the  greater  portion 
of  the  United  States,  Mexico,  and  the  West  Indies,  that  clearly  resemble 
each  other  and,  from  the  various  scattered  descriptions,  it  is  very  difficult 
to  separate  them  or  to  tell  which  one  the  author  really  had  before  him. 
Their  generic  position  is  also  a  matter  of  some  doubt  or  discussion,  owing 
to  the  fact  that  there  are  probably  more  than  one  species  referable  to 
Leucomelina  pica,  the  type  of  the  genus.  Although  Macquart's  descrip- 
tions and  figures  are  poor,  there  seems  to  be  little  doubt  that  he  had  one 
of  the  species  of  this  group  before  him  and,  since  his  type  is  a  species  of 
tropical  America,  I  will  use  this  until  we  have  a  better  knowledge  of  the 
number  of  species  and  their  distribution.  I  am,  therefore,  inclined  to 
follow  Van  der  Wulp  who  reviewed  the  species  in  the  Biologia  Centrale- 
Americana,  II,  p.  326,  1896. 

All  of  the  four  species  at  hand  have  the  third  and  fourth  veins  con- 
vei^ng,  with  bristles  at  the  base  of  the  third  vein.  The  species  with  the 
prothoracic  stripes  wanting  I  am  referring  to  L.  pica.  The  other  three 
more  closely  resemble  each  other,  but  seem  to  be  readily  separated  by 
the  width  of  the  front  in  the  males,  the  females  are  more  difficult  to 
distinguish. 

The  specimens  from  the  United  States  and  Mexico  agree  with  L. 
narana  Walker,  (L.  cyrloneura  Stein).    L.  garrula  G^(lio-To8  also  seems 


Zeit«chr.,  XLII,  p.  257.    Kingston  and  Port  Antonio,  April;  Mootego 
Bay,  Feb.  28,  (Cushman);  March  6,  (Groesbeck). 

CcBnoiia  flavlpti  Williston.    Yallahs  Valley,  Blue  Mts..  Feb.  27; 
'   Cinchona,  Feb.  25,  (Grossbeck).     Liguanea  Plain,  Kingsttm,  Nor^ 
(Brues). 

Cflsnosla  tvnuicornlB  Van  der  Wulp.  Cinchona,  Feb.  25,  YallafaB 
Valley,  Blue  Mts.,  Feb.  27. 

This  species  was  based  on  a  single  female.  Two  males  agree  dosdy 
with  the  description,  except  that  the  second  segment  of  the  abdomeo 
lacks  a  dorsal  spot,  the  black  beii^  confined  to  the  posterior  tnugiD. 
Two  females  taken  at  the  same  time  and  place  (Cinchona)  have  the 
palpi  and  antennte  blackish  but  otherwise  agree  with  the  deecriptkn. 

CtBUoala  tibialii  Stein?  Hope  Gardens,  Feb.  22;  Yallabs  VaOey, 
Blue  Mts.,  Feb.  27. 

The  two  specimens  agree  well  with  a  cotype  in  my  coUecUoQ,  bat 
as  the  specimens  are  in  poor  condition,  I  must  question  their  identic. 
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CLVttODtDM   (HET£RONEURIDiE) 
H«terom«rinsla   lumbalis    (Williston).     Heteroneura    lumbalis 
Williston,  1896,  Trans.  Ent.  Soc.  London,  p.  388.    Montego  Bay,  March 
4-6,  (Cushman). 

BOKBOBIDAX 
Ctmosina  sp.    Balaclava  and  Clarkston,  (Thaxter). 

Sapromtzidx 
LoBchaa  wledemannl  Townsend.     L.  nigra  Wiedemann  (_non 
Meigen).    Montego  Bay,  March  4,  (Cushmsn). 

LonehieaorehldearumTowneend.  "One  specimen  bred  March  19 
from  a  flower  Bt«m  of  an  orchid  (Oneidium  luridum)  brought  from  King- 
ston Garden,  Feb.  22"  (Townsend).  Montego  Bay,  March  2,  (Gross- 
beck). 

Lauxania  albovlttata  Loew.  Port  Antonio,  April-May;  Liguanea 
Plain,  Nov.-Dec,  (Brues);  Montego  Bay,  Feb.  28-March  4,  (Cushman). 

Sapromrsa  bipunetata  Say.  Kingston,  April;  Liguanea  Plain, 
Nov.-Dec,  (Brues). 

Sapromyia  grata  Wiedemann.  Liguanea  Plain,  Kingston,  Nov.- 
Dec.,  (Brues.) 

Sapromyta  octopunctata  Wiedemann.  Kingston,  April; 
Liguanea  Hain,  Nov.-Dec.,  (Brues);  Montego  Bay,  March  6,  (Cush- 
man). 

Sapromyia  Bordida  Wiedemann.  Rock  Fort,  near  Kingston, 
April;  Liguanea  Plain,  Nov.-Dec.,  (Bruee).  Montego  Bay,  Feb.  28- 
March  4,  (Cushman). 

Bapromyia  aororia  Williston.    Catodupa,  March  9. 
Bapromyaa  eincta  Loew.    Liguanea  Plain,  Kingston,  Nov.-Dec., 
(Brues). 

Sapromyia  sp.  Cinchona,  Feb.  25.  One  specimen  measuring  5 
mm.,  probably  a  lai^e  form  of  S.  sordida  Wiedemann. 

Physogcnna  vittata  Macquart.  Port  Antonio,  April-May; 
Montego  Bay,  March  6,  (Cushman);  Liguanea  Plain,  Nov.-Dec., 
(Brues) ;  Hope  Gardens,  Feb,  22,  and  Catadupa,  March  4,  (Grossbeck). 
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Phrioffanna  (T)  mnltleolor,  new  apedai 
HMd  light  ysUow,  a  large,  round,  flluiiy,bU(ik  spot  OD  the  ««itar  of  1lmHm,aad 
a  ""■''■^  one  on  the  Tcrtoi  ■uiTOunding  the  oedli,  aatttam  TtOow  (tUid  JeJBt  wai^ 
iDg).  Thorax  light  brown,  ■hintng^  humenie  and  a  laife  oblong  ^ut  on  the  pben 
light  yellow,  theee  spots  are  murounded  by  two  oblique  dark  bnwD  atiipei^  two  duk 
brown  dightly  arcuate  stripea  extend  from  the  suture  to  the  bead  anglaa  of  Ik 
seutellum,  aeutelhim  light  yellow,  metanotum  li^t  fasown.  Abdomsi  falaek,  rior- 
Lep  and  halteres  light  yriknr,  wings  hyaline,  with  a  dight  jrilowiik  tinae.    Beogl^ 

Onespecimen:  Montego  Bay,  March  IS,  1911,  (Oroabeolc).  l^peinTheAam- 
ean  Museum  of  Natural  History. 

Owing  to  imperfect  aoteniue  I  am  referring  it  prorudcHiaUy  to  thii 
genus.  The  facial  and  pleural  marltingB  have  a  Buperfidal  lenmbluee 
to  Lauxicmia  fiavida  Wiedemann  and  it  may  ponibly  bdcng  to  that 
genua  notwithstanding  its  weak  frontal  thoracic  and  scuteUar  briMlce. 

Hlnattla  annnUpt i,  new  epeciea 
FcMAix. — Face  grajrish  pollinoee  with  a  brownish  qui  on  the  uppv  Ba^k  of  the 
epistoma  and  at  the  junctions  of  the  fadal  and  inferior  cahfta;  front  p^aA  with  tm 
short  stripes  sli^tly  diverging  above;  two  frontal  and  two  veitieal  brirtlea;  Gnt 
and  second  jointe  of  the  black  with  black  hairs  and  biistka,  third  joint  jreBowM, 
arista  Uackish  slic^tfy  pubeeoent.  Thorax  grayish  pollioose  with  lateral  and  tw»H^ 
doraal  brown  stripes,  there  is  also  a  sli^t  doteal  stripe  iriuch  does  not  roac&eithtf  the 
anterior  or  poeterior  margins;  four  large  dorscMsentrals  inserted  in  a  bladt  dot  and 
two  small  poet-amosticals;  pleura  gray  spotted  with  toown;  eeutdlum  ffmy  with 
four  marginal  bristles.  Abdomen  yellowish  with  blackish  bands  in  the  third  and  fifth, 
these  are  divided  forming  two  large  apota.  Ln^  light  yellow,  femora  with  an  apini 
and  submedian  ring  of  black,'  on  the  middle  femora  there  is  also  a  basal  ring;  libt* 
with  a  subbasal  and  apical  ring  of  black;  tarsi  brownish.  Halteres  yrikfw.  Wingi 
brownish  hyaline,  anterior  cross  vein  at  the  middle  of  the  discal  cell.    Length.  2.6 

Two  specimens.  Cinchona,  Feb.  25,  26,  1911,  (Graesbeck).  Hulat)-pe  and 
paratype  in  The  American  Muaeum  of  Natural  History. 

Resembling  M.  quadritinaata  Loew  and  M.  annuUda  Melander,  but  Radily 
separated  by  its  dark  banded  legs. 

Hinettia  cinaraeea  (C'oquillptt).  Liguanea Plain,  Kingston,  Nov.- 
Dec,  (Brues). 

Obtalids 

Notogrramma  itlgma  (Fabriciua).  Liguanea  Plain,  Nov.,  (Brwn): 
Montepo  Bay,  Feb.  25.  (Cushiiian). 

Buxesta  annonn  (Fabricius).  Kingston  and  Port  Antonio. 
April;  Liguanea  Plain,  Doc,  and  Newton  3000  ft.,  Jan.,  (Brun): 
Montego  Bay,  Marrh  2,  and  C'atadupa,  March  9,  (Grossbeck). 
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Kuzesta  anDons  icutellata,  new  variety 

This  differs  from  the  typical  F.  annonce  Fabr.  in  having  the  scutel- 
lum  bright  red,  femora  and  tarsi  reddish,  tibiie  black,  bluish  on  the 
outer  side. 

Two  specimens,  Montego  Bay,  Feb.  25,  1912,  (Cushman). 

Euxeita  coitalli  (Fabricius).  Port  Antonio,  April;  Liguanea 
Plain,  Dec.,  and  Newton,  3000  ft.,  Jan.,  (Brues). 

Kuz«8t»  itiffmatlai  Loew.  Port  Antonio,  April;  Mont^o  Bay, 
March  2. 

Kuxesta  puilo  Loew.    Liguanea  Plain,  Dec.,  (Brues). 

Buzesta  avRla  (Walker).  Trypeta  avala  Walker,  1849,  List  Dipt. 
Brit.  Mus.,  IV,  p.  1020.    "Jamaica,"  (Walker). 


Anastrapha  acldusa  (Walker).    "Jamaica,"  (Walker). 

Anastrepha  ocresla  (Walker).    "Jamaica,"  (Walker). 

Hezachnts  dlnia  (Walker).  "Jamaica,"  (Walker).  This  may  be 
the  same  as  H.  eximia  Wiedemann. 

Aeinra  inivcta  (Loew).  Common,  Port  Antonio,  April-May. 
Yallahs  Valley,  Feb.  29  and  Catadupa  March  9,  (Amer.  Mus.  Nat.  Hist.). 

Addla  fallaz,  new  species 
Feualx. — Head,  antenns,  thorax,  scutellum,  aod  legs  dark  yellow;  abdomen 
black,  somewhat  ehiny.  In  color  markings  the  winga  resemble  those  of  A.  fralria 
Loew  (Mon.  N.  A.  Dipt.,  Ill,  PI.  X,  fig.  4),  but  the  cross-veins  are  nearer  each  other, 
thetai^rortheobliquebsndscovering  both  of  these,  is  not  sinuous,  the  middle  costol 
Spot  is  larger  and  divided,  the  extreme  base  of  the  wing  is  hyaline,  and  an  irregular 
hyaline  band  extends  from  the  costs  across  the  basal  and  third  posterior  cells.  Length, 

Yallaha  Valley,  Blue  Mta.,  Feb.  27.  Type  in  The  American  Museum  of  Natural 

Kiuina  picclola  (Bigot).  Trypela  kumilis  Loew,  1862,  Mon. 
Dipt.  North  America,  I,  p.  81.  Common,  Port  Antonio,  April-May. 
Liguanea  Plain,  Nov.-Dec.,  (Brues).  Yallahs  Valley,  Feb.  27; Cinchona, 
Feb.  25;  Catadupa  March  9,  (Amer.  Mus.  Nat,  Hist.). 

Taphritli  fucata  (FabriciuS).  Common,  Rock  Fort,  near  King- 
ston April. 

Tephiitli  flnalifl  (Loew).    One  specimen, Newton,3000ft., Brues. 


T»nlaptera  pleuritic*  (Johnson).     Calobata  plewitiea  Johnson, 
14,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  279.    Port  Antonio,  May. 


8«psis  discolor  Bigot.    Port  Antonio,  April. 

SapsU  inBularii  Williston.  Kingston,  April;  Montego  Bay, 
March  6,  (Cushman). 

Piophila  easei  (Linn€).  "Cheese  maggot."  Kingston,  A|Mil; 
also  taken  on  the  vessel  en  route. 

Ephtdbida 
Hotlphila  virgata  Coquillett.    Port  Antonio,  April. 
Parallmna  (Phaloaterna)  dflciplens  Loew.     Kingston,  At»il; 

Poms;   Williamsfield ;   Mandeville;   and  Clarkstown,  (Thaxter). 

Parallmna  plumbicepi  Cresson,  1910,  Trans.  Amer.  Ent.  Soc., 

XLII,  p.  110.    Port  Antonio  and  Kingston,  April. 
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PuftUmnft  cUlata  Creseon,  1916,  Trans.  Amer.  Ent.  Soc.,  XLII, 
p.  111.  Kingston,  April;  Port  Antonio,  March  30,  (C.  W.  Metz); 
Liguanea  Plain,  Nov.  and  Dec,  (Bruee);  Balaclava;  Mandeville  and 
Clarkstown,  (Thaxter). 

AtUift  sp.    Mandeville,  Battersea  and  Clarkstown,  (Thaxter). 

Plilopft  ftciculftta  Loew.    Hope  Garden,  Feb.  22. 

PBilopa  willlitonl  Cresson.  Psilopa  nigrimanua  Williston,  1896, 
Trans.  Ent,  Soc.,  London,  p.  393.  non  v.  Ros.,  1840.  Montego  Bay, 
Feb.  25,  (Cushman);  March  15,  (Grossbeck). 

Ilyttaea  sp.  Balaclava,  Williamsfield,  and  Clarkstown;  Mande- 
ville; Battersea,  (Thaxter). 

Oehthera  ezculpta  Loew.    Kingston  and  Port  Antonio,  April. 

OchtheroidtB  glaphyropus  (Loew).  Athyrogloasa  glapkyropus 
Loew,  1S78,  Zetisch.  f.  Ges.  Naturwiss.,  p.  198.  Mandeville  and 
Porus,  (Thaxter). 

Diieoeerlna  laucoproeta  Loew.  Fort  Antonio,  March  30, 
(Metz). 

Diieoeerina  parva  Loew.  Port  Antonio,  March  30,  (Metz); 
Mont^o  Bay,  Feb.  28,  (Grossbeck). 

Napaea  humUis  (Williston).  Parydra  kxtmilis  Williston,  1897, 
Kans.  Univ.  Quart.,  VI,  p.  7.    Balaclava,  (Thaxter). 

Chlobopidjb 

Hlppelatw  Ucolor  CoquUlett.  Montego  Bay,  March  15, 
(Grossbeck). 

BlppalatM  doraalll  (Loew).     Catadupa,  March  9,  (Grossbeck). 

Hlpp«lat«i  eonTCxus  Loew.  Yallahs  Valley,  Blue  Mts.,  Feb.  27; 
Cinchona,  March  9,  (Grossbeck) ;  Montego  Bay,  Feb.  25,  (Cushman). 

Hippelatoi  flavipeB  Loew.  Mont^^  Bay,  March  2;  Cinchona, 
Feb.  25,  (Grossbeck). 

Crassiseta  attenuata  Adams.  Hope  Gardens,  Feb.  22.  The 
specimen  before  me  is  in  poor  condition,  with  the  aristEe  wanting.  As  it 
agrees,  however,  with  a  specimen  from  Florida  in  my  collection,  I  have 
little  doubt  of  the  identification. 

Stphonella  sp.    Jamaica,  (Thaxter). 


Agromyia  minima  Malloch.  Kingston  and  Port  Antonio, 
April- May. 

Agromyza  platyptera  var.  allecta  Melander,  1913,  Jouni.  N.  Y. 
Ent.  Soc,  XXI,  p.  257.  Cinchona,  Feb.  25;  Yallahe  VaUQr,  Feb.  27; 
Montego  Bay,  Feb.  28. 

Agromyxa  plumis«t»  Malloch.  Kingston,  April;  Hope  Gardens, 
Feb.  22;  Yallaha  Valley,  Feb.  27;  Catadupa,  March  9;  Montc«o  Bay, 
Feb.  25,  (Cushman). 

Agromyza  Tiridula  Coquillett.  Hope  Gardens,  Feb.  22;  Montego 
Bay,  Feb.  22. 

AffTomyza  melampyga  Loew.  Montego  Bay,  Feb.  25,  Mait^  6, 
(Cushman). 

Cerodontha  dorsalls  (Loew).  Liguanea  Plain,  Nov  .-Dec.,  (Bmes). 

Desmometopla  m-nigrum  (Zetterstedt).  Port  Antonio,  April; 
Montego  Bay,  Fob.  25-March  4,  (Cushman). 
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Pholeomyia  indeeor*  (Loew).    Kingston,  April. 
Hilichiella  laotetpennli  (Loew).    Kingston,  April. 

Millchiella  argenteoclnctR,  new  species 
Female. — Front  black,  opaque,  vertical  orbits  shiny,  face  ailvery  white,  with 
six  orbital  bmtlee;  ajitennie  dark  brown,  ba«e  yellow.  Thorax  black.  Blight  grayish 
pruincae,  one  post-acroetical  scutellum  with  four  large  mafginal  bristles.  Abdomen 
black,  the  tenninal  segment  shiny  greenish  black,  the  otheia  opaque  with  a  prominent 
aQveiy  band  on  the  posterior  mar^  of  the  second  segment,  third  segment  with  a 
narrow  posterior  margin.  Legs  black.  Hal terea  bright  yellow.  Wings  grayish  hyaline. 
Length,  3  mm. 

One  specitneD,  Kingston,  April  1891. 

Oohttatphila  quadrata,  new  species 
Front  grayish  with  a  blackish  transverse  stripe  above  the  antennie,  from  which 
extend  two  lines  to  the  vertex;  facesilvery  white,  orbits  blackish;  palpi  and  antemue 
yellowish  (the  terminal  joint  of  the  latt«r  wanting).  Thorax  grayish  pruinose,  with 
four  obscure  longitudinal  lines,  the  middle  pair  abbreviated  posteriorly,  an  obscure 
ydlowisb  lateral  line  extends  from  the  humerus  to  the  base  of  the  wing.  Abdomen 
light  gray,  a  pair  of  lat^,  velvety  black,  quadrate  spots  on  all  but  the  first  segment, 
which  is  black  except  for  the  narrow  posterior  margin.  Halteres  yellow.  Femora  and 
base  of  the  tibite  black;  knees,  the  greater  portion  of  the  tibis  and  all  of  the  tarsi 
yellow.    Winip  grayish  hjialine.    Length,  2.S  mm. 

One  specimen.  Cinchona,  Feb.  25,  1911  (Grossbeok).  Type  in  The  American 
Museum  of  Natural  History. 

Differs  from  O.  degant  Pani.  in  having  much  larger  quadrate  markings  on  the 
abdomen. 

Spiloehroa  ornata  (Johnson).  Montego  Bay,  March  4,  (Cush- 
man). 

RhicnoaBia  wllllBtonl  Melander.  Anikomyza  einerea  Williston, 
1896,  Trans.  Ent.  Soc.  London,  p.  444,  PI.  xrv,  fig.  170.  Non  R.  einerea 
Loew,  1862.  R.  millistoni  Melander,  1913,  Journ.  N.  Y.  Ent.  Soc., 
XXI,  p.  298.    Kingston,  April. 


M.5T,m  (S6.S) 

ArUcla  H.— REPORT  ON  THE  BREMID^  COLLECTED  BY  THE 
CROCKER  LAND  EXPEDITION,  1913-1917' 

By  Theobore  H.  Fbison 
Plati  XXIV 

Among  the  various  insects  collected  by  the  Crocker  Land  Expedi- 
tion are  forty-four  specimens  of  Bremide  (  =  Bombidfe).*  There  are 
three  species  in  all,  representing  two  of  our  North  American  groups  of 
bumblebees  as  adopted  by  Dr.  H.  J.  Franklin  in  his  monograph  of  1913. 
The  Pralorum  Group  of  Radoskowski  (1884)  b  represented  by  a  single 
specimen  of  Bretnus  couperi  (Creeson),  and  the  KirbyeUus  Group  of 
Franklin  by  a  series  of  B.  hyperboreua  (Schooherr)  and  B.  polaris  (Curtis). 

Nearly  one-half  of  the  specimens  were  moldy  but  not  so  badly  that 
identification  was  impossible.  Mites  were  abundant  on  the  specimens, 
occurring  on  all  parts  of  the  body. 

Mr.  W.  E.  Ekblaw,  a  member  of  the  expedition,  has  very  kindly 
furnished  the  writer  with  data  concerning  the  environmental  conditions 
under  which  the  bumblebees  live  in  western  Greenland. 

PRATORUM  GROUP,  Radoskowski 
BnmUB  coupari  (Cresson) 

One  specimen  of  the  worker  of  B.  couperi  (Cresson)  was  collected 
by  the  members  of  this  expedition.  As  this  is  the  first  time  that  the 
worker  of  this  species  has  ever  been  taken,  a  description  of  it  is  included 
in  this  article.  The  specimen  was  collected  at  the  Bay  of  Islands,  New- 
foundland, on  July  2t,  1913.  The  queen  of  this  species  was  first  de- 
scribed by  Cresson  (1878)  and  redescribed  by  Franklin  from  nine 
specimens  in  1913.  Franklin  records  the  species  from  "Labrador,  Isle 
Royal  in  Lake  Superior,  Mountains  east  of  Codroy  and  Bay  of  Islands  in 
New  Foundland,  Nepigon  in  Ontario  and  Anticosti  Island." 

In  addition  to  the  above,  I  have  what  is  undoubtedly  the  male  of 
this  species  collected  by  Mr.  F.  W.  L.  Sladen  at  Paineec,  New  Bruns- 
wick, on  August  4,  1914.  Mr.  Sladen  says  that  the  male  was  taken  at 
the  same  time  and  in  the  same  place  as  the  queens  of  B.  couperi  (Cresson). 
B.frigidua  (F.  Smith)  is  considered  to  be  very  closely  related  to  B.  couperi 
(Cresson)  and  Franklin  says:    "It  seems  quite  possible  that  extensive 

iScisatific  Kauilta  of  the  Crocksr  Lkod  Expedition. 

The  chuae  from  Bamimt  to  Bremvt  dspeDd*  on  ttae  aceeptance  of  the  "Erlunei  Lbt,"  B  atill 
datstabi*  point. — Editob. 


oodput  moBtly  black,  with  &  few  yellow  baje  oe&r  tbe  center;  cbeeks  Uad.  lAfanun 
with  tubercle  areas  clearly  separated,  stroogly  rounded  at  basal  marfciti,  tuad  qMndy 
punctate  at  meeal  edge;  shelf-like  projection  not  j^ominent.  Malar  apace  aboot  tbe 
same  width  as  its  apex,  about  onft-fifth  as  long  as  tbe  eye  aod  impunetate.  Clypva 
moderately  punctate,  except  for  a  rather  impunctate  centr&l  area.  AntMiiuB  witk 
fiagellum  about  twice  as  long  as  tbe  scape;  third  antennal  segmmt  longer  than  tbe 
fifth,  the  fourth  and  fifth  segments  being  nearly  subequal  in  length.  Oeelli  not 
situated  below  the  aupra-arbital  line  and  arranged  nearly  on  thf  same  atraiKht  tint. 
Area  below  and  on  the  sidee  of  the  ocelli  more  or  lees  impunctate. 

Thorax  with  a  broad  black  band  between  the  bases  of  the  wid^;  the  aottnar 
portion  of  the  dorsum  and  the  scutellum  with  yellow  pubescence;  pbura  with  ydlow 
pubescence  extending  to  the  bases  of  the  legs. 

Abdomen  with  the  first  two  dorsal  abdominal  segments  covered  with  ycBaw 
pubescence;  third  and  fourth  sc^^ents  black,  except  for  some  yellowish  hain  on  tbe 
extreme  lateral  margins;  fifth'  segment  with  yellowish  hairs  througboat;  riith  aes- 
ment  black.  Venter  with  many  light  hairs  on  the  third,  fourth  and  fifth  Bepncnta. 
No  medium  carina  on  hypopygium.    Pubescence  throughout  somewhat  fine  aad  long. 

Legs  mostly  black,  except  for  some  yellowish  hairs  near  their  proximal  eodi: 
corbicular  fringes  in  this  specimen  black. 

Length,  12  mm.;  spreadof  wings,  24  mm.;  width  of  abdomen  at  second  ae(nwal. 
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Face  and  occiput  well  covered  with  yellow  pubescence,  the  hairs  above  the  bases 
of  the  antemiffi  ootice&bly  darker  than  those  below.  Cheeks  with  a  large  number  of 
light-colored  hain.  Labnim  with  tubercle  areas  not  prominent  and  not  sharply 
separaled,  punctate.  Malar  space  slightly  longer  than  its  width  at  apex.  Clypeus 
densely  covered  with  whitish  yellow  pile.  Fifth  antennal  segment  longer  than  either 
the  third  or  fourth  s^ments,  the  third  segment  being  longer  than  the  fourth. 

Dorsum  of  the  thorax  with  a  distinct  black  band  between  the  bases  of  the  wings. 
Anterior  portion  of  the  thorax,  the  scutellum,  and  the  pleura  to  tbe  bases  of  the  legs 
covered  with  yellow  pubescence. 

Abdomen  with  the  fint  two  dorsal  segments  yellow;  third,  fourth,  fifth,  and  sixth 
segmmts  black;  seventh  wgment  dull  ferruginous.  Ventral  s^pnents  with  a  few 
pale  hairs. 

Le^  with  many  light  hate  at  their  bases  on  the  inner  surfaces.  Femora  of  the 
fore  and  middle  pairs  of  legs  almost  entirely  covered  with  long  pale  hairs;  hind  femora 
considerably  darker.    Corbicular  fringes  black. 

Length,  15mm.;  spreadof  wings,  28mm.;  width  of  abdomen  at  second  segment, 

Tbe  genitalia  (Fig.  1)  agree  b  their 
essential  characters  with  the  dcBoription 
of  tbe  genitalia  of  the  Pratontm  Group  as 

described  by  Dr.  Franklin.    They  m*y  be  I 

distinguished  from  those  of  B.  frigidve 
(F.  Smith)  by  the  more  dilated  or  pad-like 
sickl&«haped  head  of  the  sagittce.  In  B. 
friffidui  (F.  Smith)  tbe  cephalic  aspect  of 
the  sickle-shaped  head  of  the  sagitts  de- 
creases gradually  in  width  from  the  base 
of  the  book  to  the  apex,  except  for  an 
occasional  very  slight  dilatation,  or  is  con- 
stant in  thickness.  In  B.  couperi  (Cresson) 
the  cephalic  aspect  shows  the  apex  of  the 
hook  of  the  sagitte  to  be  more  curled  and 
dilated.  In  respect  to  the  dilatation  of  tbe 
apex  of  the  Bickl»«haped  hook  of  the 
sagittffi,  B.  couperi  (Cresson)  resembles 
B.  tagwta  (F.  Smith)  more  than  the  re- 
maindeT  of  the  Pfalorum  Group  which  I 
have  seen.  The  inner  mai^ins  of  the 
sagittffi  at  their  bases  are  also  more  bulging  ^ 
in  B.frigidut  (F.  Smith)  than  in  B.  couperi 
(Crenon). 

KIRBYELLUS  GROUP,  Franklin 
All  the  bumblebees  collected  in  Greenland  by  the  members  of  this 
expedition  belonged  to  this  interesting  group.    Two  species,  B.  hyper- 
boreus  (Schdnherr)  and  B.  polaris  (Curtis),  were  taken  and  are  repre- 


to  the  Ichneumon-fonna."  The  fact  that  the  bumblebeea  are  bo  com- 
monly met  with  in  the  arctic  r^ons  where  so  few  hymeaopteroiw  geoera, 
in  fact  any  insect  genera,  are  known  to  occur  is  rather  indicative  of  an 
northern  ancestiy.  Dr.  F.  E.  Lutz  (1916)  holds  the  opinion  that  the 
bumblebees  actually  originated  in  the  north  at  a  time  when  the  climatic 
conditions  were  at  least  mild. 

All  the  specimens  of  this  group  were  collected  between  latitudes  76° 
30'  N.  and  78°  20'  N,  The  bumblebees  occur  much  farther  north  than 
this,  however,  aiid  were  observed  in  Discovery  Harbor  in  latitude  81* 
40'  N.  The  most  northern  record  for  a  biunblebee  of  which  I  am  aware  is 
that  given  by  M'Lachland  (1877)  where  he  states:  "  Moreover  there  are 
two  species  of  Humble-bees,  and  an  example  of  one  of  these  was  chased 
by  Capt.  Feilden  (but  not  captured)  in  so  far  north  as  latitude  ffi*  30'." 

When  the  bumblebees  are  first  on  the  wing  the  temperature  is 
about  35-40'°  F.  near  the  latitude  where  the  majority  of  the  bumblebees 
in  this  collection  -were  taken  (76°  30'  N.).  The  highest  temperature 
(55-60°  F.)  is  reached  about  August.  It  was  observed  that  when  tite 
temperature  fell  rapidly  the  bumblebees  crawled  about  on  the  surfaces 
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and  in  the  crevices  of  warm  rocks.  A  queen  of  B.  hyperboreus  (Schon- 
herr)  has  Ukewise  been  observed  sitting  on  a  rock  by  V.  G.  Jakobson 
(1898). 

The  bumblebees  of  the  arctics  are  very  industrious  and  may  be  found 
working  od  the  flowers  for  pollen  and  nectar  the  whole  twenty-four 
hours  of  a  day. 

Time  of  Appeabancb  of  the  Buublebbes  and  their 
Anthophilous  Habits 

In  Greenland,  as  throughout  their  entire  range,  the  bumblebees 
are  dependent  for  their  existence  upon  the  flowere;  and  the  arctic 
flowers  require  the  services  of  the  insects  for  their  cross-fertilization. 
In  a  region  like  Greenland,  where  the  insect  agents  of  pollination  are  so 
scarce,  the  importance  of  the  bumblebees  to  the  flowers  is  evident. 
The  first  flowers  begin  to  bloom  in  the  month  of  May.  In  1916,  the 
first  flowers  off  SaxifTo^  appositifolia  appeared  on  May  17  and  those  of 
Salix  arclica  on  May  7.  At  this  time  the  sun  is  gradually  reachii^  its 
maximum  height  and  shines  steadily  twenty-foiu-  hours  a  day.  Patches 
of  gravel  from  which  the  snow  has  melted  then  begin  to  be  covered  with 
various  kinds  of  flowers. 

The  first  bumblebee  noticed  by  Mr,  Ekblaw  in  1916  was  on  May  26. 
Nielson  (1911)  says  "the  hibernating  queens  appear  in  the  middle  of 
June  and  the  workers  appear  already  (sicf)  at  the  end  of  this  month .' ' 
It  is  probable  that  the  queens  appear  a  week  or  so  earlier  than  Nielson 
observed.  Judging  from  the  habits  of  the  species  of  bumblebees  whose 
life  histories  are  better  known,  the  immature  stages  require  about  a 
month's  time  before  reaching  maturity  (Frison,  1917,  1918).  By  the 
middle  of  August  the  summer  begins  to  wane,  the  flowers  to  disappear, 
and  the  bumblebee  queens  to  seek  their  winter  quarters. 

The  bumblebees  are  commonly  found  in  Greenland  on  the  flowers 
of  Saxifraga,  Pedietdaris,  PoUntiUa,  Salix,  Dryae,  Rhododendron, 
Caasiope,  and  Hesperis.  Altevand  report  B.  hyperboreus  SchSnherr  in 
Norway  on  A^agalus  alpinus. 

,  Nesting  Habits 

The  bumblebees  in  the  arctic  regions  are  on  the  wing  scarcely  three 

months.    One  might  easily  infer  from  the  relatively  short  active  season, 

that  the  bumblebee  colonies  never  get  to  be  as  large  or  prosperous  as 

those  established  in  temperate  climates.    Two  nests  were  found  by 
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the  expedition.  The  laiser  of  these  two  contained  about  tliirty  i) 
als  and  the  smaller  about  twenty.  The  nests  were  in  crerioea  in  the 
rocks,  the  crevices  being  filled  with  grass  and  moss.  Another  obwrver. 
Nielson,  found  a  queen  of  B.  kyperbonut  (SchSnbeiT)  "at  the  end  of 
June  in  the  act  of  crawling  down  into  a  marmot  hole,  prcwimaHy 
seeking  for  a  place  to  build  its  nest.  On  digging  out  the  marmot  hole  s 
clump  of  old,  moulded  bumblebee  cocoons  was  found  in  it."  It  would  be 
interesting  to  know  if  these  cocoons  were  the  mnains  of  a  neet  of  the 
previous  year  or  a  deserted  nest  of  the  same  year.  It  seems  strange 
that  a  queen  should  be  seekiiig  a  ueet  at  the  end  of  June  in  a  r^ioo  when 
the  season  is  so  short  and  already  bo  well  advanced.  According  to  the 
same  writer  both  B.  hyperboreut  (Schfinherr)  and  B.  baUeatut  (Daht- 
bom)  build  their  nests  under  the  ground  in  deserted  marmot  and  lem- 
ming holes.  A  further  account  is  given  by  Nidson  (1011)  of  the  finding 
of  a  nest  of  £.  baileattu  (Dahlbom)  onJuly  15, 1908,  on  the  northeastern 
coast  of  Greenland.  This  nest  was  "padded  with  a  thin  layer  of  moss 
and  indeterminable  bits  of  plants."  The  nest  contained  twenty  empty 
worker  cocoons,  thirteen  Iws,  eleven  pups,  and  about  twenty  ^gs. 
No  mention  was  made  of  the  exact  number  of  individuals  in  the  nest 
when  it  was  opened. 

It  is  a  question  as  to  what  species  of  bumblebee  is  referred  tohy  B. 
baltealua  (Dahlbom).  Dr.  Franklin  lists  B.  boUeoftu  (Dahlbom)  as  a 
questionable  synonym  of  B.  fdrbyellus  (Curtis),  and  Friese  and  Wagner 
(1912)  have  done  likewise.  There  is  a.  possibility,  however,  that  the  B. 
balteatus  (Dahlbom)  mentioned  by  Nielson  may  be  B.  polaris  (Curtis). 

B.  hyperboreus  (Schdnherr)  is  recorded  by  V.  O.  Jakobson  (1898) 
as  nesting  deep  in  the  ground  between  thin  plates  of  slate.  An  Eskimo 
stated  t{>  Mr.  Ekblaw  that  the  bumblebees  occasionally  nest  in  the 
deserted  nests  of  the  snow-bunting  (PUctrophenax  nivalu  nivalis  IJn- 
neus).  The  Eskimos  are  said  to  be  very  much  afraid  of  being  stung  1^ 
the  bumb1cl>eps. 


Bremui  hTperboreui  Schonhorr 
B.  hyperboreus  (Schmihcrr)  (1809)  is  the  name  adopted  for  the 
species  list wl  by  Franklin  an  Bombun  ardicus  (Kirb^)  (1821),  for  the  two 
are  undoubtedly  the  same,  B.  hyperboreus  (Schonherr)  having  priority. 
Dr.  Franklin  states:  "It  is  not  improbable  that  this  is  the  same  species 
which  is  present  in  the  northern  rofduns  of  Europe  and  Asia  and  is 
known  as  B.  kypcrboreux  Schonherr."      My  reasons  for  conudering  the 
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two  identical  are  the  following.  First,  one  of  the  species  of  Bremus 
known  from  the  west  coast  of  Greenland  by  the  European  workers  is 
styled  by  them  as  hyperboreua  Schonherr.  Second,  the  color  patterns  of 
both  are  the  same.  Third,  a  comparison  of  the  genitalia  with  the  figure 
of  Friese  and  Wagner  and  the  description  by  Dr.  Schmiedeknecht  (1882) 
proves  them  to  be  identical. 

By  way  of  comment  on  the  above,  it  is  rather  strange  to  suppose 
that,  where  bo  few  species  are  to  be  found,  the  European  workers 
should  always  find  B.  kyperborewi 
(SchSnherr)  and  never  B.  arcHcu9 
(Kirby)  and  the  Americans  vice 
versa.  I  know  of  no  instance  in 
which  two  species  of  bumblebees 
have  exactly  the  same  coloration 
without  some  external  distinguish- 
ing marks.  Furthennore,  though 
the  figure  by  Friese  and  Wagner  is 
poor,  the  genitalia  of  the  male  in 
hand  agrees  with  the  figure  cited. 
This  is  all  the  more  strikingly 
brought  out  by  a  comparison  with 
the  figure  of  the  genitalia  of  B. 
kirbyellus  (Curtis)  by  the  same 
authors;  in  the  latter  the  inner 
margin  of  the  squama  is  shown  to 
be  less  straight  and  the  inner 
apical  projection  of  the   volsella 

not  extending  so  far  forward  into  fli.  s.   photocnph  or  the  Dor»i  Aipect  or 

a  point  as  in  fi.  hyverborewi  t>«G"i«^'-<''B«-"*i'P^-(9*>-a„b«r) 
(Schdnherr). 

Figure  2  is  from  a  photograph  of  the  dorsal  aspect  of  the  genitalia 
of  this  species. 

Bremui  poUiii  Curtis 
B.  polaris  (Curtis)  is  represented  in  the  collection  by  twelve  queens 
and  thirty-seven  workers.  Some  of  the  specimens  of  this  species  are 
from  one  of  the  nests  opened  by  the  members  of  this  expiedition.  The 
variation  in  the  color  of  the  pubescence  is  noticeable  in  the  series; 
the  pubescence  of  the  apical  dorsal  abdominal  segments  varying  from  a 
deep  ferruginous  to  a  dull  yellow  color.     In  two  workers  the  third 
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segment  is  almost  enti 
pubescence.  One  worl 
ma^in  of  the  third  do 
apical  segmente  being  : 
The  clypeus  of  this  spe 

There  is  consideral 
of  the  workers  were  scai 
24  mm.  and  the  second 

Friese  and  Wagnei 
occurring  in  the  arctic 
It  seems  highfy  probabl 
bran  and  B.  nivalis  Dal 
to  B.  polaru  (Curtis), 
the  same  distribution 
along  the  whole  weet  co 
(Schteherr)  and  B.  pc 
collection  seems  to  indi 
may  be  what  we  know 
weetem  in  its  range  tha 
(Curtis)  and  is  found  in  Alaska. 
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Article  X.— DIAGNOSES  OF  TWENTY-THREE  NEW  SPECIES 

AND  A  NEW  GENUS  OF  LIZARDS  FROM 

LOWER  CALIFORNIA 

By  M.  C.  Dickerson 

This  preliminary  statement  of  diagnoses  of  new  species  precedes  a 
larger  preliminary  paper  on  the  lizard  fauna  of  Lower  California  and  the 
Southwest,  which  will  include  descriptions  and  discussions,  illustrations, 
reviews  of  various  genera,  with  maps  and  keys. 

The  twenty-three  species  presented  here  are  based  on  material  col- 
lected by  the  Albatross  Expedition  to  Lower  California  in  1911,  under  the 
auspices  of  the  United  States  Bureau  of  Fisheries  and  The  American 
Museum  of  Natural  History.  The  types  are  to  be  deposited  in  the 
United  States  National  Museum. 

Among  the  forms  represented,  some  are  species  of  great  distinct- 
ness, more  or  less  remote  from  all  other  known  forms,  such  as  the  two 
species  of  Sauromalus  from  San  Esteban  and  La  Pa«;  others,  like  the 
two  Ctenosauras  from  San  Esteban  and  Cerralvo,  are  species  by  island 
isolation,  restricted  to  their  type  localities,  and  showing  relatively  close 
relationship  with  weli-known  mainland  forms.  The  two  species  intro- 
ducing the  new  genus  Sator  are  primitive  forms  of  considerable  interest 
in  the  phylogenetic  history  of  the  Iguanidee. 

1.     Ctonosaura  eonipicuoM,'  new  species 

TiPE.— A.  M.  N.  H.  No,  6027,  rf".  CoUector,  C.  H.  Townsead,  Albatross  Expedi- 
tion, April  13,  1911. 

PARATTPB8.— A.  M.  N.  H.  Nob.  6640  9,  2278,  2693,  2695,  5639. 

Type  Locautt. — San  Esteban  Island,  Gulf  oF  CaUfomia,  Mexico. 

DiAONOsiB. — Closely  related  as  shown  by  scutellation  to  Clenoiaura  hemilopha 
Cope,  of  the  Cape  Region.  Siie  extremely  large,  total  length  exceeding  650  mm. 
in  the  large  males,  for  which  the  following  characters  are  diagnostic  r  series  of  high 
scales  of  the  crest  ending  more  or  less  abruptly  at  a  point  opposite  the  middle  of  the 
adpressed  upper  arm,  the  small  keeled  scales  which  continue  along  the  vertebral  line 
traceable  to  various  points  beyond  the  middle  of  the  body  and  anterior  to  the  nimpi 
scales  of  dorsal  tibia  with  strong  sharp  keels  and  spines,  of  dorsal  foot  with  strong 
spines;  tail  spinous  dorsally  and  laterally  throughout  its  length;  enlarged  scales  in 
the  posterior  rows  of  the  caudal  whorls  (first  half  of  tail)  only  moderate  in  size,  lei^h 

■B«cftUA«  i>f  it«  y&Uowuli  white  color.  Uiis  cioDt  liurd  ia  very  fronipicuoua  on  tho  roclu  of  Sui 
Enebn,  ■■  la  bJk)  the  bic  jrallow  ^aumiiHiliii  IS.  bbtiui,  neir  Bpecin), 


ot  4th  toe,  4». 

Comparison  of  the  meaeurements  of  Ctenoeaura  townaendi,  new 
species,  and  Clenosaura  conapicuosa  shows  that  the  Ctenotaura  on 
Cerralvo  Island  is  a  species  of  considerably  stouter  build,  with  greatCT 
breadth  of  head  and  shorter  neck  than  the  San  Esteban  form. 

2.    Ct«QOMun  tniuUnn,  new  species 

Ttpe.— A.M.N.H.No.2694,  d*.  Collector, C.H.Townsend.AlbKtraaB Expedi- 
tion, April  19,  1911. 

Paratypes— A.  M.  N.  H.  Nos.  5641  ff,  5568-5569,  immature. 

Type  Locauty. — Cerralvo  Island,  Gulf  ot  California,  Mexico. 

DiAUNOBis. — With  close  resemblance  va  scutellation  to  Ctenotmtra  kemHoplta 
Cope,  of  the  Cape  Region.  Total  length  often  exceeding  600  mm.  in  the  large  main, 
for  which  the  following  charact«rs  are  diagnostic:  high  scales  of  the  crest  Faduatad  to 
a  point  on  a  line  just  posterior  to  the  elbowa,  small  keeled  crest  scales  traceable  about 
two-thirds  the  distance  to  the  rump;  scales  on  dorsal  tibia  smooth  or  very  weaklT 
keeled,  dorsal  scales  on  foot  without  spines  or  very  shortly  mucronate;  tail  apinoui 
to  the  end;  scales  in  posterior  row.t  of  the  caudal  whorls  very  large  on  first  half  of  tail, 
length  of  lar)(est  equal  to  14  dorsal  scales,  nol  exceeded  by  length  of  tallest  scaki  is 
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crest;  width  of  the  whorl  (2  rows  dorsally)  equal  to  distance  between  nostril  and 
Ulterior  angle  of  orbit;  base  of  5th  to  end  of  4th  toe  equal  to  distance  from  anterior 
ear  to  nostril;  femoral  poree,  5-6.  Color  light  yellowish,  with  gular  region,  breaat, 
and  arms  black;  short  transverse  bar  of  black  posterior  to  points  of  arm  insertion  (its 
anterior  margin  about  on  line  of  axillas),  connected  at  ends  with  narrow  longitudinal 
straight  lines  of  black  forming  a  square  open  on  anterior  side,  containing  black  spot  at 
center  on  crest;  a  second  black  bar  crosses  back  posterior  to  this,  curving  downward 
and  backward  to  meet  black  of  breast. 

Mbaburehbnts  of  the  Ttpe. — Total  length,  608  mm.  +;  tip  of  miuzle  to 
anus,  295;  tail,  313  +  (reproduced);  tip  of  mmile  to  fold,  113;  tip  of  muzzle  to 
poet«riorborderof  ear,  84;  anterior  border  of  ear  to  nostril,  62;  head  width,  74;  hind 
1^,  166;  base  of  5th  to  end  of  4th  toe,  62. 

The  largest  females  in  the  collection  measure  only  two-thirds  the  length  of  the 
large  males;  the  crest  is  very  low,  ending  about  the  middle  of  the  body,  the  foot  has  a 
proportionate  length  as  in  the  large  males  but  the  head  is  smaller  and  Hhorl«r  (so 
that  length  from  base  of  5th  to  end  of  4th  toe  greatly  exceeds  distance  from  anterior 
ear  to  nostril);  the  enlarged  scales  of  the  caudal  whorls  are  smaller;  the  general 
coloration  is  darker  and  the  color  patt«m  retains  the  transverse  light  bands,  or 
series  of  spots  (7  between  rump  and  axilla)  of  the  immature. 

Mbasurtmentb  or  No.  5641  9- — Total  length,  471;  tipof  muiile  toanus,  191; 
tail,  280;  tip  of  muiile  to  fold,  62;  shielded  part  of  head,  43;  head  width,  38;  bead 
width  across  middle  of  orbits,  25;  axilla  to  nostril,  74;  axilla  to  anterior  border  of 
ear,  42;  width  of  widest  caudal  whorl,  10;  hind  leg,  120;  base  of  5th  to  end  of  4th 
toe,  47. 

3.     8«uronului  Intwbraohlalli,'  new  species 

Type,— A.  M.  N,  H.  No.  6809.  Collector,  C.  H.  Townsend,  Albatross  Expedi- 
tion, March  27,  1911. 

Pabattpb.— A.  M,  N.  H.  No.  6808  (immature). 

TiTE  LocAiitTT. — La  Fax,  Lower  California,  Mexico. 

DlAONOSis. — Size  medium,  280  mm.  total  length  of  largest  specimen  known 
(U.S.  N.  M.  No.  12633);  nuchal  scales  smooth,  not  as  large  as  the  largest  head  scales, 
scarcely  larger  than  the  supraoculars;  very  much  smaller  than  the  largest  preauricular 
scale;  scales  on  postauricular  folds  tubercular,  not  greatly  enlarged;  dursal  scales 
relatively8mootb,smaU,  from26  to30inaheadlength;  ventral  scales  from  gular  fold 
to  anus,  133;  femoral  pores,  14.  Color  tawny  brown  sprinkled  evenly  with  small  dark 
spots  everywhere  dorsally  and  laterally  between  nape  and  tail,  less  conspicuously  on 
dorsal  surfaces  of  legs,  on  the  breast  and  gular  region,  and  below  the  lateral  fold  to 
the  groin;  a  double  dark  bar  over  the  back  between  tbe  arms,  with  faint  indications 
of  a  similar  double  bar  anteriorly  and  three  posteriorly. 

Measusembnis  of  the  Type. — Total  length,  250  mm. ;  length  of  head  and  body 
to  anus,  129;  tail  length,  130;  tip  of  muzzle  to  posterior  border  of  ear,  30,  to  gular 
fold,  46;  headwidth,27;  hind  leg,  74;  hindfoot,31;  baseof  3th  to  end  of  4th  toe,  23. 

The  medium-sized  chuckwalia  collected  in  1882  by  L.  Belding  on 
the  island  of  Espiritu  Santo  is  Sawomalus  inlerbrackialis  (U.  S.  N.  M. 

iWith  relsreni!*  lo  tbe  double  donul  bv  between  tba  unu. 


1887  (West  American  Scientist,  III,  p.  97).  Its  reeemblance  to  S.  ater 
Dum^ril  may  Bignify  comiection  with  that  species  in  Sonora  in 
former  times  if  not  to-day. 

5.     8»uromalui  nrius,  new  species 
Type.— A.  M.  N.  H.  No.  5633.    Collector,  C.  H.  Townsend,  Albatroea  Eiqtcdi- 
tion,  AprU  13,  1011. 

Paratypbs.— A.  M.  N.H.  Noe.  2698-2702.  5026,  5610-S632,  S034~563S,  STWh 

5708.' 

Type  Locautv. — San  Est«ban  taland,  Gulf  of  California,  Mexico. 

CoMUON  Name. — ^Picbald  Chuckwalla. 

DiAaNDBle. — Size  very  large,  sometimes  exceeding  600  mm.;  nuchal  scales 
somewhat  enlarged  medially,  smaller  than  lan^t  head  ecales  and  pmuricuUr 
scales,  with  only  faint  tendency  tu  furmation  of  epines  poeterioriy;  postaurinilu 
scales  small;  dorsal  scales  smooth,  median  subquadrangular,  lateral  with  tendency  to 

bitrnv  EipeditiOD,  1911. 
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forroatioa  o(  posterioT  spine;  doraols  small,  larger  in  mid-dorsal  region  especially 
Anteriorly,  rows  in  hend  length  near  median  line  28,  15  mm.  distant  from  median 
line,  37;  number  of  ventral  scale  rows  from  gular  fold  to  anus,  143  (average  in  IB 
specimens) ;  scales  around  thickest  part  of  tail,  72  (average  in  15  specimens) ;  femoral ' 
pores  not  variable,  averaging  17.  General  color  light  yellowish  to  light  reddish  brown, 
with  irregular  blotching  and  mottling  of  dark  over  all  dorsal  and  lateral  surfaces, 
giving  a  piebald  appearance. 

MEABCREyENTB  Or  THE  Ttpe. — Totol  length,  547  mm.;  head  and  body  to  anus, 
250;  tail  length,  297;  tip  of  mussle  to  posterior  margin  of  ear,  58,  to  gular  fold,  84; 
head  width,  58;  hind  leg,  155;  foot,  70;  base  of  5th  to  end  of  4th  toe,  54. 

6.  CkUlaMinu  osmunwuls,  new  species 

Type.— A.  M.  N.  H.  No.  5388,  d".  Collector,  C.  H.  Townsend,  Albatross  Ex- 
pedition, April  2,  1911. 

Pakatypb.— A.  M.  N.  H.  No.  5389,  9  . 

Type  Locality.— Carmen  Island,  Gulf  of  California,  Meitico, 

DiAONoelB. — A  small  CoUuauruji  rather  closely  related  to  C.  pUutunu,  new 
species,  but  with  finer  scutellation  throughout,  especially  noticeable  in  dotsals, 
scales  forming  denticulated  margin  of  gular  fold,  on  chest  posterior  to  gular  fold, 
inferior  shoulder  patches  of  enlarged  scales,  and  tibials;  femoral  pores  variable, 
averaging  14.  Blue  lateroventral  area  very  small  changing  to  purplish  brown 
posteriorly;  black  lateroventral  bonds  obscure,  short  and  narrow,  parallel,  somewhat 
curved;  tail  black-spotted  below  only. 

Meascreuentb  of  the  Type. — Head  and  body  to  anus,  62  nun.;  tail  length,  58-f- 
(reproduced);  tip  of  muule  to  posterior  margin  of  ear,  16,  to  gular  fold,  21;  head 
width,  13;  hind  leg,  62;  hind  foot,  30;  base  of  5th  to  end  of  4th  toe,  26. 

7.  CftlliMumi  IniuitAtiu,'  new  species 

Type.— A.  M.  N.  H.  No.  5324,  d" .  Collector,  C.  H.  Townsend,  Albatross  Expedi- 
tion, April  13,  1911. 

Pabatyfbs.— A.  M.  N.  H.  Nos.  5317-5337,  5339-6341,  6344-6340,  5397. 

Type  Locauty. — Tiburon  Island,  Gulf  of  California,  Mexico, 

Synonyms. — CaUuaurug  draconoides  ventralis  (part),  Cope,  1898  (1900),  Rept. 
U.  S.  Nat.  Mus.,  p.  273;  CaUiiaurue  venlralis  tmUratu  (part),  Stejneger  and  Bar- 
bour, 1917,  Check  Ijst,  p.  47. 

DtAONosis.— Size  large,  adults  often  exceeding  200  mm.  total  length.  Hind 
leg  equal  to  or  longer  than  distance  from  snout  to  anus,  reaching  beyond  muisle 
when  stretched  forward  along  body;  femoral  pores,  18  (average  of  29  specimens). 
Hack  lateral  bands,  2;  very  obUque  forward,  long  but  variable  In  width,  irregular 
in  outline;  usually  obscurely  marked,  united  interiorly  along  the  margin  of  the  blue 
area,  producing  between  them  a  conspicuous  U-shaped  blue  spot  below  the  lateral 
fold.  Blue  lateroventral  area  prominent  and  extending  nearly  to  groin.  Ventral 
tail  white  with  6-9  black  crossbands;  dorsal  caudal  surface  brown  with  markings 
brown  not  black. 


r  in  Holbroekia. 


fold  and  more  or  less  broadeaed  and  rounded  at  their  inferior  eiid«  (ahape  of  buidf 
extremely  variable,  the  second  may  have  extension  toward  groin);  dorsal  cmhU 
surface  in  male  without  black  bands. 

Mbahureuenth  op  the  Type. — Total  length,  159  mm.;  he»d  and  body  lo 
anus,  64;  tail  length,  95:  tip  of  muzzle  to  posterior  margin  of  ear,  IS,  to  guUr  fold, 
21;  head  width,  12.5;  hind  leg,  63;  hind  foot,  31;  base  of  5th  to  end  of  4Ui  toe,  B. 
This  species  very  possibly,  in  fact  probably,  intergrades  with  Coflt- 
saurus  venlralis  venlralis  (Hallowell)  north  of  the  middle  of  the  length  of 
the  Gulf  side  of  the  peninsula.  1  have  no  specimens,  however,  fraoi 
localities  where  anything  more  than  great  variability  in  the  south»ii 
species  is  shown.  Heretofore,  CaUisaurus  plasticus,  new  species,  has 
been  confu.sed  with  CalUmurus  draconoides  Blainville.  Cope's  descrip- 
tion is  mainly  from  a  specimen  of  the  former,  his  drawings  from  a 
specimen  of  the  latter.  C.  draconoides  Blainville  is  limited  to  the  Cape 
Region. 


I  shapp  or  the  blBpk 
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9.  CalUtaunu  splendldus,  new  species 

Type.— A,  M.  N,  H.  No.  5372,  cT.  Collector,  C.  H.  Townaend,  AlbatroM 
Expedition,  April  10,  1911. 

Parattpeb.— A.  M.  N.  H.  Nos.  5338,  5342,  6373-5375,  5396. 

Ttpb  Locauty.— Angel  de  la  Guards,  Gulf  of  California,  Lower  California, 

Stnonyms.— CdiiiMuni*  vetdTolui,  Townsend,  1890,Proc.  U.  S.  Nat.  Mub.,  VIII, 
p.  144;  CaUiaaunta  dToamoidea  vmlTatU  (part).  Cope,  1898  (1900),  Rept.  U.  S.  Nat. 
MuB.,p.  273. 

DiAONoem.^-Siie  medium,  adults  averaging  between  150  and  160  mm,,  total 
leDgtb,  probably  setdom  reaching  170.  Hind  leg  in  mole  somewhat  shorter  than 
head  and  body  to  anua,  when  folded  forward  along  body  little  exceeding  end  of 
miuile.  Tail  in  male  longer  than  head  and  body,  never  one  and  ODC-holf  times  ae 
long.  Femoral  pores  10-14,  averaging  12  (8  specimens).  Coloration  light  to  dark, 
more  or  less  vividly  red  over  the  whole  dorsal  surface  as  well  as  on  gular  region  and 
anteroventral  aspect  of  humerus.  The  2  black  bands  on  the  lateroventral  blue  area 
neither  large  nor  vivid;  their  position  oblique  forward  with  reference  to  lateral  fold, 
thepoeteriorof  the  two  at  its  inferior  end  with  tendency  to  extension  backward  toward 
the  groin.    Tail  conspicuously  banded  below  and  above  with  black. 

Mbasithbiibnts  op  the  Ttpb.— Total  length,  150  mm.;  head  and  body  to 
anus,  65  mm.;  taU  length,  85;  tip  of  muizle  to  poeterior  margin  of  ear,  15,  to  gular 
fold,  21;  head  width,  12.5;  hind  leg,  64;  hindroot,30;  base  of  5tb  to  end  of  4th  toe, 
24.5. 

10.  Seeloporui  llnsfttului,  new  species 

Type.— A.  M.  N.  H.  No.  5478,  <f.  Collector,  C.  H.  Townsend,  Albatross 
Expedition,  May  16,  1911. 

Type  Locality. — Santa  Catalina  Island,  Gulf  of  California,  Mexico. 

DiAONOsiB. — A  robust  species  of  medium  siie  (length  of  bead  and  body  of  adult 
mole,  85  mm.),  especially  bristling  with  large,  long-pointed  but  not  spinous  scales; 
4-6  pretiuriculars  in  oblique  row,  relatively  long  and  pointed,  overlapping  at  bases; 
dorsal  scales  (7  straight  longitudinal  rows)  much  larger  thou  ventrals;  laterals 
crowded  in  oblique  rows,  graduated  in  sice  to  meet  ventrals,  the  shape  changing 
through  intermediate  stages  from  angular,  long-pointed,  weakly  denticulate  scales 
to  the  rounded  ventrals  with  their  2-4  equal  points  or  scallops;  rump  and  proximal 
caudals  equal  to  dorsals;  doisals  about  28  from  interparietal  to  base  of  tail.  5  in  head 
length  (muiile  to  interparietal) ;  distance  from  base  of  5th  toe  to  end  of  4th  equal  to 
leng^th  from  tip  of  muiile  to  anterior  border  of  ear;  femoral  pores,  20.  Coloration  of 
adult  male  rufous  dorsally,  blue  lateroventrally  verging  into  green  above,  blue  on 
chest  between  arms,  and  on  chin ;  sides  prominently  marked  from  above  arm  to  groin 
with  about  11  longitudinal  parallel  brown  lines  following  the  direction  of  the  scales; 
posterior  gular  r^on  black,  also  black  more  or  less  as  follows:  on  ventral  arm, 
breast,  median  abdominal  area,  groin,  ventral  femur. 

Measubements  of  tbe  type. — Total  length,  199  mm,  -|-;  head  and  body  to 
anus,  85;  tail  length,  114  -f  (reproduced);  tipofmuitlet«  poeterior  border  of  inter- 
parietal, 21,  to  posterior  border  of  ear,  25,  to  base  of  throat,  25;  greatest  head  width, 
23,  width  at  posterior  orbital  angle,  20,  at  anterior  orbital  angle,  13.5;  hind  leg,  61 ; 
base  of  5th  to  end  of  4th  toe,  24, 


fold  in  the  specimen  in  question  is  not  marked  structurally;  it  is  similar 
to  the  fold  in  CaUisaurua  and  certain  Utas  resulting  from  looeeness  of 
skin  in  the  ^ar  r^on,  without  structural  differentiation  and  disappear- 
ing when  the  head  is  bent  to  a  horizontal  with  the  body.  LysaptyefiuM 
was  not  recognized  by  herpetologists  and  the  specimen  has  been  re- 
ferred to  ScehpoTua  couckii  Baird  (type,  U.  S.  N.  M.  No.  2739,from  SaoU 
Catarina,  Nuevo  Leon,  Mexico)  {St«jneger  and  Barbour,  1917,  Check 
List,  p.  53). 

The  genus  Salor  represents  what  is  evidently  an  ancestral  form, 
kept  in  existence  through  isolation  under  favorable  conditions  in  a  r^ 
atively  unchanging  habitat.  It  combines  the  compressed  body  and 
long  compressed  tail  of  arboreal  types  with  many  of  the  characters  of 
the  primitive  terrestrial  genus  Scetopontu,  and  also  with  characters, 
such  as  the  anterior  and  posterior  gular  folds,  diagnostic  of  very  different 
terrestrial  forms  like  the  Uta.s  and  the  Holbrookias. 

A  connection  of  the  new  fEenuM  with  Sceloporua  exists  in  a  Mezicao 
species,  S.  utiformis  Cope,  ISfH,  from  Colima  (a  series  of  which  is  at 
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hand,  A.  M.  N.  H.  Nob.  12745-12752,  Colima,  Mexico,  1919).  This 
species  has  no  neck  fold  of  any  sort  but  it  has  characters — the  lateral 
granulation,  lateral  fold,  and  scale  differentiation  of  the  posterior  ex- 
tremities— which  relate  it  definitely  to  Saior  as  well  as  to  Ula.  Careful 
study  of  the  skeleton  may  place  this  species  under  Sator 

11.  Sfttor  anguatus,'  new  species 

Ttw:.— A.  M.  N.  H.  No.  5712,  rf-.  Collector,  C.  H.  Towneend,  Albatross  Expe- 
dition, April  17,  1911. 

PARA-nPBB.— A.  M.  N.  H.  Nob.  5713-5723. 

Ttpb  Locautt. — Santa  Crui  Island,  Gulf  of  California,  Mexico. 

DiAONoais. — A  striking  looking  liiard  with  compressed  body  in  the  adult,  high 
along  vertebral  line,  and  wlih  very  long  and  strongly  compressed  slender  tail;  bears 
cloae  general  resemblance  to  Saior  ffrandavu*,  new  species,  but  differs  in  greater 
aise,  reaching  a  total  length  of  300  mm.,  in  coloration  and  pattern,  in  lacking  the 
poaterior  gular  fold  at  the  sides  of  the  throat,  in  having  scales  of  head  and  nape  in 
the  adult  more  tubercular;  also  the  tail  more  strongly  compressed,  with  the  4-6 
dorsal  caudal  rows  quite  t«  the  end  of  the  tail  bearing  high,  sharp,  and  spine-tipped 
scalea.  Donals  average  70  from  interparietal  to  base  of  tail,  14-15  in  a  head  length; 
femoral  porea  average  13.  General  coloration  light  or  dark,  brown  or  olivaceous; 
color  pattern  includes  dark  shoulder  patches. 

12.  Sfttor  gnuuUevui,  new  species 

Ttpb.— A.M.N.  H.  No.  5491,  d".  Collector,  C.  H.Townscnd,  Albatross  Expedi- 
tion, April  19,  1911. 

Parattpes.— A.  M.  N.  H.  Nos.  5492-6496. 

Ttpb  Locautt. — Cerralvo  Island,  Gulf  of  California,  Mexico. 

DiAONoais. — 'A  relatively  large  lisard  reaching  a  total  length  of  250  mm,,  more 
than  two-thirds  of  which  is  the  strongly  compressed  tail  with  verticils  of  strongly 
keeled  mucronate  scales;  body  compressed  and  with  high  vertebral  ridge  in  the 
adult;  a  strong  lateral  fold  from  postauricular  region  to  groin;  broad,  uninterrupted 
band  of  granules  along  lateral  fold,  broadest  at  shoulder,  meeting  keeled  dorsal  scales 
nuxe  or  less  abruptly  throughout  its  length;  a  strong  structural  anterior  gular  fold, 
marked  by  differentiation  of  scales;  posterior  gular  fold  visible  laterally,  marked  by 
an  intrusiqp  of  granules  ventralward  and  3  enlarged  scales  of  a  "denticulated  border"; 
about  60  scales  between  interparietal  and  base  of  tail,  16  in  a  head  length;  femoral 
porea  average  18.  General  coloration  light  or  dark  grayish  blue;  color  pattern  in- 
cludes black  shoulder  patches  (sometimes  nuchal  collar). 

MBAauRKHENTB  OP  THt  Ttpe.— Head  and  body,  70  mm.;  tail,  137  +  (repro- 
duced); head  lei^h,  18.5;  head  width,  15;  tip  of  muzile  to  anterior  fold.  22;  tip 
of  muaile  to  posterior  fold  (at  side  of  head),  25.5;  hind  leg,  55;  base  of  5th  to  end  of 
4th  toe,  22.  The  measurement  of  No.  5462  in  which  the  tail  has  not  been  reproduced 
is  OS  follows:  total  length,  258  mm.;  head  and  body,  75;  tail,  183. 

■with  nfuane*  to  th»  very  tmrroir,  eainpiMMd  body  in  the  adult. 


hcful  width,  10.5;  hind  leg,  36;  hind  foot,  17. 

14.     Uta  matmoplionu,'  new  species 

Type.— A.  M.  N.  H.  No.  5447.  d'.  Collector,  C.  H.  TownHend,  Aibfttrow  Eipe- 
didtion,  April  5,  1911. 

PARATYPE8.— A.  M.  N.  H.  Nos.  5440-M46, 5448  (6  rf"  d",  2  S  9 ). 

TrPB  Locality.— Carmen  Island,  Gulf  of  California,  Mexico. 

SvnON\us.—Uta  staruburiana  (part).  Cope,  1898  (1900),  Rept.  U.S.  Nat.  Mm, 
p.  310,  Ula  ttaTidiuTiana  elegaru  (part),  Stejoeger  and  Barbour,  1917,  Chedc  UM, 
p.  52.  , 

Diagnosis. — A  stout-bodied  Uta  reaching  a  total  length  of  150  mm.;  donal 
BcaleB  small,  not  so  large  as  brachials,  13-15  rows  from  median  line  to  Iat«r&l  grmnnla; 
brachials  thick  and  weakly  keeled,  not  greatly  larger  than  scales  at  middle  of  romp; 
dorsals  105  (in  type)  from  interparietal  to  base  of  tail,  ventrale  65  from  denticulated 
collar  to  anus;  femoral  porex  little  variable,  averaging  15;  a  series  of  juxtaiMMMl 
blackspotsacrosstheshouldersrorms  a  scalloped  collar;  spots  (bright,blue)  of  wzimIIj 
dimorphic  dress  of  male  unusually  large  (5-7  dorsals,  10-15  lateral  granuula);  mala 
with  much  dark  blue  ventrally,  postaxillary  spot  faint,  or  lacking. 
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Measurements  of  the  Ttpe.— Total  length,  149  mm.;  head  aad  body  to  anus, 
54;  teH  length,  95;  tip  of  miuile  to  posterior  margin  of  ear,  14,  to  gular  fold,  18; 
head  width,  11;  hind  1^,40;  hindfoot,20. 

15.     nta  puTTA,  new  species 

Type.— A.  M.  N.  H.  No.  5428,  d".  Collector,  C.  H.Townsend,  .\lbatross  Expedi- 
tion, March  13,  1911 

Paratypeb.— A.  M.  N.  H.  Noa.  5427  9,  5429,  5431-5433. 

Ttpe  LxtcAUTV. — San  Bartolome  Bay,  Lower  California,  Mexico. 

DtAONOSia. — A  very  small,  fine  and  smooth-ecaled  =  Uta  of  the  Starabitriana 
group,  with  tail  twice  length  of  head  and  body.  Dorsal  scalra  small,  keeled,  somewhat 
tuberculaJ*,  well  differentiated  from  lateral  graniilea;  dorsals  average  about  100 
between  interparietal  and  base  of  tail,  very  much  smaller  than  brachials,  13-15  rows 
from  median  line  to  lateral  granules;  brachials  more  or  less  weakly  keeled,  about 
equal  to  scales  on  rump  and  very  much  more  pointed.  Head  brown,  dorsal  color 
pattern  an  all-over  arrangement  of  small  blue  spots  in  male,  in  female  transverse 
series  of  long  and  wavy  dark  lines  bordered  behind  with  light,  sometimes  connected 
with  a  series  of  white  transverse  lines  on  the  laterovcntral  blue  surface;  gular  region 
anterior  to  collar  deep  blue  in  male;  poetanllary  spot  of  medium  aise,  largely  con- 
cealed by  adpressed  elbow, 

Meabureuents  of  the  Ttpe. — Total  length,  101  mm.  -f ;  head  and  body  to 
anus,  43;  tail  length,  58  -K  (reproduced,  length  of  tail  of  No.  5431  of  which  head 
and  body  length  is  44, 80) ;  tip  of  mutile  to  posterior  border  of  ear,  1 1 .5,  to  gular  fold, 
14.5;  head  width,  9.5;  hind  leg,  42;  hind  foot,  17. 

16.     nta  ■qiunutft,'  new  species 

Type.— A.  M.  N.  H.  No.  5424,  cf.  Collector,  C.  H.  Townsend,  Albatross 
Expedition,  May  16,  1911. 

Paratypeb.— A.  M.  N.  H.  Nos.  5421-5423,  5425-5426. 

Type   Locality. — Santa  Catolina  Island,    Gulf  of  California,    Mexico. 

Diagnosis. — A  small  lizard  not  exceeding  135  mm.,  with  the  general  appearance 
of  the  members  of  the  Uta  stansbuTWTia  group,  but  distinguished  at  once  by  the  uni- 
formity and  large  size  of  the  imbricated  dorsal  scales  (everywhere  distinctly  separable 
from  the  lateral  granules,  about  equal  to  the  brachials,  10-1 1  from  median  line  to  lateral 
granules),  coupled  with  still  greater  coarseness  of  the  femorala  and  tibials,  and  of  the 
caudals  on  thickest  part  of  the  toil.  Dorsals  72-76  from  the  interparietal  to  the  base 
of  the  tail,  63  ventrals  from  denticulated  collar  to  anus;  femoral  pores  13-16,  averag- 
ing IS.  General  coloration  olivaceous,  males  with  the  typical  adult  Uta  all-over 
pattern  of  fine  dots;  ventral  surfaces  everywhere  blue,  no  postaxillary  spot  but  wide 
ventrolateral  bluish  black  band  from  axilla  to  groin. 

MEABDREiiEirre  OF  THE  TvpE. — Total  length,  135  mm.;  head  and  body  to  anus, 
52;  taillength,  83;  tipof  muzzle  to  posterior  mai^n  of  ear,  14,  to  denticulated  gular 
fold,  19;  head  width,  11.5;  hind  leg,  39;  hind  foot,  20. 

>Witb  niennce  to  (he  imbrintsd  docul  acslt*  ot  unuauilly  targe  liie  and  tlis  tomimini  <il 
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17.    TsrtioarU  domlt*,  new  spedM 

rm.—A.  M.  N.  H.  No.  SfilT.  CoUectOT,  C.  H.  TownMod,  AlbattaM  Eipnli- 
tioD,  April  S,  1911. 

Parattpes.— A,  M.  N.  H.  Noe.  S516,  5S18-5620. 

Type  Locautt. — Caimen  laland,  Gulf  of  Califoraik,  Modoo. 

DiAQNOsis. — Bearing  in  geoeral  cloee  reaemblanoe  to  VtrUtma  uritta  (Van 
Denburgb),  of  San  Joa6  laliuid,  but  with  longer  muule,  ■omewhat  dnttcr  kind  lc|p. 
frontal  not  in  complete  contact  with  aeoond  mipraoeular  (baeauae  of  IntarpOMtin  et 
granulee),  lighter  general  and  doraal  ocdoration,  and  bri^t  blue  eolar  not  only  m- 
tralljr  but  high  laterally  on  head  and  neek,  body,  ectrenutMi,  and  tail,  ■■  well  m  on 
dorsal  oapeot  of  tail,  at  least  diatally. 

MBASimnRNTO  or  thk  Tm. — Total  length,  188  mm. ;  bead  and  body  lo  aana 
5fi;  tail,  128;  bead  length  to  gular  fold,  20,  to  poaterior  margiB  of  ear,  IB;  bead 
width,  8.6;  hind  leg,  36. 

18.    Onemldophorai  ealailpM,*  new  species 

Ttpb.— A.M.N.H.No.6614.  CoUeotor C.  H.  Townacnd,  AllMtraw EiqiediUw, 
1911. 

FAiiATTFE. — A.  M.  N.  H.  No,  6513,  immature. 

Ttfk  Locautt.— San  Joei  Island,  Gulf  of  California,  Mexico. 

DiAQNOSis. — A  very  ornamental,  conspicuously  black  and  white  pattcnwd 
spedce  of  Cntmidopkorua  above  medium  sise,  largert  specimen  at  hand  measwisg 
382  mm.,  tail  more  than  two-thirds  total  length.  It  has  very  fine  uniform  docMl 
Bcutellation,  abdominal  ventrals  in  8  longitudinal  rows  (30-32  transvene);  fronto- 
parietals  separate;  nostril  anterior  to  nasal  suture.  The  nasal  is  not  in  conlacrt  with 
the  second  supralabial;  scales  on  eictreme  edge  of  poat«rior  neck  fold  small  at  InM 
at  middle,  the  largest  cx(^eeding  enlarged  scales  at  ivntcr  of  gular  r<^on.  Krraily 
smuUer  than  scales  on  chest;  4  supraoculars;  8  femoral  rows  of  enlarged  scakii.  .'i 
tibial,  7  brnchiui,  'S  antcbrarhinl;  scales  on  underside  of  forearm,  posterior  aspect. 
searrcly  enlarged;  femoral  pores  20-23. 

Coloration  of  adult  six  wide  longitudinal  bands  of  white  tinged  with  olire. 
alternating  throughout  their  length  with  5  wide  chains  of  round  black  spots  niorr 
conneded  anteriorly,  separated  into  the  individual  black  spots  pueteriorly  and  in  (be 
dorsolateral  chains;  somewhat  irregular  tessellated  efTect  of  wide  black  ntarkinip 
along  the  sides  adjoining  the  ventrals,  extending  fomard  over  postauricular  arcs; 
thn)at  marked  by  2—1  transverse  bands  of  black,  the  one  between  inferior  margins  of 
the  ear  openings  |)arliculurly  prominent;  2  {larallel  oblique  black  bars  reach  down- 
ward and  forward,  outlining  the  aublabials  (often  interrupted  in  immaturej ;  extrnni- 
ticH  with  irregular  coarse  network  of  black  on  the  very  light  olive  background:  nape, 
head,  and  tail  more  brown;  dorsal  tail  vivid  light  rose  color  distally  and  throughifui 
its  Icn^h  vcntrally;  the  mime  color  on  posterior  asi>cctsof  femur,  foreamia,  ventnl 
surfat»>  of  hind  \ff/t,  ami  in  the  adult  male  fn)m  the  chest  between  the  lurele|D>  f><r- 
wardoverfold  unU  gulurregion  to  thesiiblabials;  breast  and  abdominal  rcfoon  blur 
with  7  longitudinal  narrow  hlaek  lines  made  by  the  juxtai>oscil  pigmented  margins  iif 
the  scales. 
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Tbe  inuDBture  are  black  with  6  narrow  whjt«  stripes  dorsally  (lowest  od  &  line 
with  tbe  ear),  lateral  iptioe  block  with  irregular  obhque  and  vertical  white  ban. 
Id  the  development  of  the  adult  pattern,  minute  white  apots  appear  above  the  lownt 
white  stripe  and  widen  to  connect  with  it,  acailoping  the  lower  edge  of  the  black  band 
above;  mbut«  white  spota  appear  in  tbe  median  black  band  ftnd  spread  obliquely, 
alternate  ones  in  oppoeite  directions  to  meet  the  adjoining  white  stripes,  converting 
tbe  median  straight  black  band  into  a  waved  one  and  eventually  by  a  deepening  of  tbe 
curves  into  a  chain  of  round  black  epota;  minute  transverse  extensions  of  white 
along  tbe  lower  margin  of  the  dorsal  white  stripe  of  each  side,  sjid  similarly  along 
upper  and  lower  margins  of  the  dorsolateral  white  stripe,  scallop  in  a  similar  way  the 
blaek  bands  adjoining,  converting  these  also  into  chains  of  round  black  spots. 

Mbabubbmbntb  of  the  Type.— Total  length,  295  mm.  +;  head  and  body  to 
anus,  90;  tail  length,  205  +  (reproduced);  tipof  muzzle  to  collar,  31;  shielded  head, 
or  to  anterior  border  of  ear,  22.5,  to  posterior  border,  25;  greatest  head  width,  15, 
width  at  poaterior  angle  of  orbit,  11,  at  anterior  angle,  8.5;  hind  leg,  67;  baee  of 
5tb  to  end  of  4th  toe,  31.  The  ratios  of  foot  to  head  measurements  in  the  type  do 
not  hold  good  in  the  adult  male.  In  a  m&le  of  102  mm.  head  and  body  length,  base 
of  3th  to  end  of  4th  toe  is  33  mm.,  mucile  to  collar,  40,  greatest  head  width,  10. 

The  range  of  this  species  probably  includes  the  maioland  of 
Lower  California  along  the  Gulf  northward  from  La  Paz  and  San  3oaA 
Island.  It  is  probably  the  species  in  the  collections  of  the  Museum 
d'Histoire  Naturelle,  from  Santa  Rosalia  and  Mulege,  identified  by 
Mocquard  (1899,  Nouv.  Arch,  du  Museum  d'Hist.  Nat.,  (4)  I,  p.  315) 
as  Cnemidopkorua  grahamii  Baird  and  Girard  (type  from  Texas,  1862). 

19.     Cn«nidoplionu  dlipulUs,'  new  species 

Type.— A.  M.  N.  H.  No,  5527.  Collector,  C.  H.  Townsend,  Albatross  Expedi- 
tion, April  12,  1911. 

Pakattpeb.— A.  M.  N.  H.  Noe.  6884-6889,  immature. 

Type  Locautv. — Tiburon  Island,  Gulf  of  California,  Mexico. 

DiAONOSts. — Of  medium  site;  with  fine  and  uniform  dorsal  scutellation,  ab- 
dominal ventrals  in  8  longitudinal  rows;  head  depressed;  frontoparietals  separate, 
nostril  anterior  to  nasal  suture.  The  nasal  ia  not  in  contact  with  the  second  supra- 
labial;  scales  on  posterior  collar  of  considerable  eize,  scarcely  larger  than  enlarged 
scales  at  center  of  gular  region,  margin  of  fold  with  1-4  ruwa  of  minute  scales;  4 
^praoculars;  6  femoral  rows  of  enlarged  scales,  3  tibial  (of  great  size  in  two  anterior 
rows),  7-8  brachial,  3  antebrachial;  underside  of  forearm  with  narrow  band  of  en- 
larged scales  on  poeterior  aspect;  femoral  pores,  19.  General  coloration  in  adult 
orange-brown  dorsally,  ventrally  blackish  over  all  surfaces,  even  of  the  feet.  Color 
pattern  7-9  extremely  narrow,  orange-brown  longitudinal  lines,  straight  or  wavy, 
alternating  with  black  lines  of  similar  narrowness;  brilliant  color  obscured  by  black- 
iah  anteriorly;    aides  ornamented  with  orange  spots  more  or  less  in  vertical  rows 


20.     Cnomidophonu  aitabftnaDsii,  new  species 

Type,— A.  M.  N.  H.  No.  5571.  CollectfOr,  C.  H.  Townsend,  AltMtron  Expedi- 
tion, April  13, 1911. 

TvpE  Locality. — San  EetebaD  Island,  Gulf  of  California,  Mexico. 

Diagnosis. — Bearing  close  resemblance  to  C.  mtlanotlttkia  Cope  and  C.  pinidi- 
linealU,  new  species,  but  very  ffrcatly  more  elongated  than  the  latter  for  a  givai  |Blh 
and  developmeot  of  color  pattern,  and  with  longer  head  and  foot  nmsurement  tku 
the  former.  It  diffets  from  punctUineatit  in  having  the  Bcalefl  on  the  undcnide  of 
the  forearm  considerably  enlarged,  the  dorsal  granules  smaller,  more  elODgKteil  nl 
closer  together  (4  instead  of  2)4  to  a  millimeter).  It  difTers  from  both  in  tfae  noal 
sice  and  large  number  of  rows  of  brachials  and  femorals,  8  and  8  reepectiv^. 

Measurbuenti*  of  the  Type. — Total  length,  175  mm.  +  (tail  reptodneedl; 
head  and  body  to  anus,  76.5;  tail  length,  98.5+;  tip  of  muiEle  to  coUBr,2e,  to  anlcfkr 
border  of  car,  19;  Kreateel  head  Width,  11;  hind  leg,  55;  base  of  5th  to  end  □(  4tk 
toe,  26. 

C.  melanoslethag  (A.  M.  N.  H,  No,  2525  from  Tucson.  Collector,  M.  C.  Ditkw- 
son,  1012),  with  equal  head  and  body  length,  has  head  length  to  fold,  25  nuD.,  to 
anterior  border  of  ear,  17,  and  length  of  4th  toe  from  base  of  6tb,  23.S  mm. 
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It  is  always  unfortunate  that  a  species  should  be  described  from 
one  specimen  only,  especially  in  Cnemidopkorus  where  evolution  of  the 
color  pattern,  both  the  method,  and  time  in  the  developmental  history 
of  the  lizard,  furnishes  one  of  the  strongest  diagnostic  characters.  A  series 
of  specimens  from  San  Esteban  is  needed  before  a  complete  diagnosis 
of  the  color  pattern  can  be  given. 

21.     CnamidophOTUi  punctUlnoalli,'  new  species 

Type.— A.  M.  N.  H.  No.  6632,  adult,  d".  Collector  C.  H.  Townaend,  Albatross 
Expedition,  April  12,  1911. 

Paratypbb.— A.  M.  N.  H.  Nob.  5526,  5535,  5533  (immature  to  adult,  showing 
development  of  color  pattern),  bJso  A.  M.  N.  H.  Nos.  5528-5531,  5534,  553&-5539. 

Type  Locality.— Tiburon  Island,  Gulf  of  California,  Merico. 

DiAQNoeia. — A  teiid  liiard  of  medium  aize,  the  largest  specimen  in  a  collection  of 
13,  measuring  335  mm.  (with  tail  about  two-thirds  the  total  length);  closely  related 
to  C.  mdanovtethut  Cope.  It  has  relatively  uniform  dorsal  scutellation,  abdominal 
ventrals  in  8  longitudinal  rows,  frontoparietals  separate,  nostril  anterior  to  nasal 
suture.  The  nasal  is  not  in  contact  with  the  second  supralabial;  scales  on  posterior 
neck  fold  scarcely  exceeding  largest  at  center  of  gular  region,  1-2  rows  very  small  at 
extreme  mai^in;  4  supraoculars;  there  are  7  femoral  rows  of  enlarged  scales,  3  tibial, 
6  brachial,  2  antebrachial  (with  part  of  a  third  proximally),  the  superior  antebrachial 
row  and  anterior  tibial  row  extremely  large;  underside  of  forearm  has  scales  along 
median  line  scaicely  enlarged;  femoral  poree  20. 

The  final  stage  in  the  development  of  the  color  pattern  gives  an  arrangemeDt, 
from  ventral  scales  to  ventral  scales,  of  11  quit*  regular  longitudinal  rows  of  closely 
set  minute  black  spots  (dots,  1-5  Kranules  large),  on  an  olivaceous  background  lighter 
laterally — without  trace  of  longitudinal  lines  or  bands;  the  dots  continue  over  the 
dorsal  surface  of  the  extremities,  and  are  carried  forward  in  more  irregular  arrange- 
ment and  greater  siie  over  the  sides  of  the  head  and  the  gular  region,  sometimes  over 
the  dorsal  head;  the  breast,  undersurface  of  arms,  and  the  posterior  gular  fold  are 
blackish  in  the  male,  often  anterior  gular  region  also  black;  the  same  linear  arrange- 
ment of  dots  may  extend  conspicuously  nearly  one-halF  the  length  of  the  tail;  re- 
mainder of  ventral  surfaces  (except  tibias  and  feet)  light  to  dark  bluish  gray,  with 
the  ventrals  black-mai^ned  and  a  double  series  of  black  spots  occupying  the  mid- 
ventral  caudal  line;  tail  reddish  to  purplish  brown  distally. 

Immature  with  4  equidistant  longitudinal  light  lines  dorsally,  between  each  two 
of  which  appears  an  irregular  more  or  less  double  series  of  minute  light  spoto;  spots 
and  vertical  bars  of  lighter  color  closely  cover  the  sides  and  extend  forward  on  sides 
of  head  and  gular  region.  By  a  process  involving  an  increase  in  width  of  the  irregular 
light  spots  of  the  back  until  they  meet  the  light  dorsal  lines,  3  series  of  broader  than 
long,  small,  pigmented  bars  are  left.  By  reduction  of  these  in  size  and  crosswise 
division  of  the  lateral  bars  (2  rows  on  each  side)  the  adult  pattern  of  11  longitudinal 
rows  of  black  dots  comes  into  existence. 


largest  central  anterior  pilars;  great  variability  in  arrangeinent  of  scake  »baut  DHit, 
nasal  sotnetimea  in  contact  with  the  Hecondsupralabial.  Bi«chiftk,6;  atil«bndwb 
4,  thotie  in  the  fint  posterior  row  small,  in  second  posterior  row  of  modeikte  «ur: 
scales  underside  forearm  posterior  aspect  not  enlarged;  fentorab  7-8;  ttbiali  I 
General  coloration  light  olive  dorsally,  browner  on  bead  and  tail;  bluish  whil«  Tm- 
trally,  spotted  insularly  with  black  from  the  sides  of  the  head  and  gular  rcgkn  oat 
on  to  the  tail.  Dorsal  pattern  5  longitudinal  light  stripes  within  ana  ooDtinnoai 
with  space  between  temporal  angles;  dark  bands  between  these  stripas  cut  avm- 
wise  into  spots  by  developnrient  of  light  cross-stripes;  these  light  mM»«tripm  in  tk 
two  dorsal  bands  alternate  with  one  another,  thus  converting  the  n>edi*D  li^ 
longitudinal  stripe  into  a  zigzag  stripe  and  leaving  the  black  ^lots  in  the  2  doml 
rows  alternate  with  one  another.  Black  marking^  both  dorsal  and  lateral  modamli 
and  relatively  uniform  In  siie  and  intensity,  giving  an  effect  of  conBiderable  mt 
r^ularity  in  longitudinal  (8-10)  and  transverse  (about  25>  rows,  notwithstaadtti 
their  very  great  diversity  in  shape.  Pattern,  both  stripes  and  spots,  obscured  poM- 
teriorly. 

MEARURBueNTH  OF  THE  TvPE. — Total  length,  304  mm.;  head  and  body  to  aw*, 
82;  tail  length,  222;  collar  to  anus,  5o:  tip  of  rouiile  to  collar,  27,  to  posterior  eu. 
225;  to  posterior  margin  of  interiiarietal,  205;  tip  of  muzile  to  sjdila,  33,5;  bad 
width  at  posterior  orbital  angles,  12,  at  anterior  orbital  angles,  9;  hind  leg,  58;  lenglk 
of  4th  toe  from  base  of  5th,  28. 


i 
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23.     Cnunldophoma  niulanburglii,'  new  specie; 

Ttpb— A.  M.  N.  H.  No.  5521.  CoUector,  C.  H.  Townaend,  AlbatroM  Expedi- 
tion, April  2,  1911. 

Tvpz  LocAUTV, — Cannea  Island,  Gulf  of  California,  Mexico. 

DiAONOBiB. — A  small  species  related  toCneniidopAoriwriibtdua  (Cope)  and  C'tetni- 
dophorut  ctUripet,  new  species.  Nasal  not  in  contact  with  the  second  supraocular; 
posterior  of  the  4  supraoculars  extremely  small;  all  of  the  collar  scales  small  except 
6-10  at  the  middle,  2  or  3  of  which  may  exceed  the  central  anterior  ^larti.  Brachials, 
5-6,  antebrachials,  3  (exterior  row  coospicuously  broad),  scales  an  underside  of  fore-  ■ 
MTDposterioraspect  somewhat  enlarged;  femorals,  6-7,  tibials,  3;  femoral  pores,  21. 

Head  brown,  not  conspicuously  spotted,  gular  region  yellow,  croBB-baoded  with 
block  and  bright  blue.  Olivaceous  dorsally,  with  4  longitudinal  light  stripes  betweeD 
the  temporal  angles  (alternatinK  with  longitudinal  series  of  black  and  olive  spots  or 
bars).  6  longitudinal  light  stripes,  counting  the  one  stretching  from  postauricular  area 
to  groin  on  each  side;  median  space  between  the  two  mid-dorsal  light  stripes  twice  as 
broad  as  the  other  spaces;  black  spots  very  irregular  in  shape,  not  apposite  each  other 
in  the  dorsal  rows,  and  the  whole  effect  of  the  pattern  one  of  confused  and  crowded 
elements  (in  contrast  with  rabidu»  and  ceUripet);  black  lateral  markinp  more 
nearly  opposite  than  the  dorsal,  more  r^ular  in  size  and  shape;  pattern  reduced  on 
nape  and  rump.  Bright  blue  ventrally  on  breast  and  abdomen  without  spots  or 
stripes,  bJbd  bright  blue  laterally  on  bead,  body,  extremities,  and  tail;  no  spots  or 
stripes  on  ventral  surfaces  of  extremities  and  tail;  dorsal  caudal  surface  red  distally 
and  ventral  surface  red  for  the  whole  length, 

Measurementb  or  the  Ttpe.— Total  length,  217  mm.;  bead  and  body  to  anus, 
65;  tail  length,  152;  tip  of  muizle  to  gular  fold,  24.5,  to  anterior  ear,  17,  posterior 
ear,  19,  to  posterior  margin  of  interparietal,  17.5,  to  axilla,  31 ;  head  width  at  posterior 
orbital  angles,  ID,  anterior  orbital  angles,  7:  hind  leg,  42;  4th  toe  tobaseof  5th,  21.5. 
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The  Places  of  Collection  of  Mollusca  Brought  Back  by  the 
Crocker  Land  Expedition 

Br  W.  Elmer  Ekblaw 

The  collections  of  mollusks  were  made  at  rather  scattered  localities 
and  at  different  times  by  Dr.  M.  C.  Tanquary  and  me.  The  collections 
at  Peeawahto  Point  and  in  Foulke  Fjord,  Umanalt  or  North  Star  Bay, 
and  Etah  were  made  by  Dr.  Tanquary  and  me;  those  at  Camp  Etooka- 
shoo  on  Fosbeim  Peninsula,  Cation  Fjord,  and  Sondre  Upernivik  were 
made  by  me.    A  few  specimens  were  secured  by  Dr.  E.  0.  Hovey. 

Foulke  Fjord,  Peeawahto  Point,  and  Etah  are  really  but  one  habitat. 
Foulke  Fjord  is  the  deep  inlet  on  the  north  bank  of  which  are  situated 
Etah  and  Peeawahto  Point.  Foulke  Fjord  lies  in  latitude  78°  20'  N.  and 
is  the  first  considerable  indentation  on  the  Greenland  side  south  of  Smith 
Sound.  It  is  about  seven  miles  in  total  depth  and  the  depth  of  the  water 
is  generally  over  100  fathoms.  At  its  head  a  rather  lai^e  brook  empties 
into  it  from  the  lake  at  the  foot  of  the  glacier  which  debouches  about 
two  miles  from  the  shore.  Several  small  mouptain  brooks  pour  their 
cold  waters  into  it  from  the  sides;  but  all  these  streams  are  open  only 
for  two  or  three  months. 

Most  of  the  bottom  of  Foulke  Fjord  is  of  rock-ledges  or  of  chaotic 
pavements  of  rock  over  which  it  is  difficult  to  dredge,  except  near  the 
head  of  the  Fjord  where  the  rock  is  fairly  well  covered  by  the  sediments 
brought  down  by  the  stream.  Only  a  small  part  of  the  specimens  were 
obtained  by  dredging. 

The  Etah  locality,  which  lies  approximately  three  miles  within 
Foulke  Fjord,  is  a  flat  crescentic  terrace  along  the  shore  of  a  small  cove. 
Except  at  the  ebb  of  the  very  lowe^st  tides  it  is  submei^ed  and  forms  the 
habitat  of  numerous  piollusks.  At  its  widest  point  it  is  about  100  meters 
wide.  It  is  covered  by  rocka  and  boulders,  with  a  few  scattered  small 
patches  of  coarse  gravel. 

Peeawahto  Point  lies  two  miles  farther  within  the  Fjord.  It  is  a 
talus  slope  of  gentle  gradient  that  extends  from  about  200  feet  above  the 
shore  out  under  the  waters  of  the  Fjord.  It  is  a  rocky  locality  but, 
because  of  its  rather  gentle  slope,  the  belt  of  fairly  shallow  water  is 
relatively  broad.  The  mollusks  obtained  at  this  locality  were  collected 
from  the  ice  as  it  melted  in  the  early  summer. 

Umanak  or  North  Star  Bay  lies  fifteen  miles  within  Wolstenhohiie 
Sound  in  latitude  76°  30'  N..  about  125  miles  south  from  Etah.  The 
mollusks  from  the  locality  were  collected  in  large    measure    from  the 


CoHPARtBON    WITH    COLLECTIONS     MaDE     BT     PREVIOUS     ExPEDrnONS 

The  Mollusca  of  Greenland  have  long  attracted  the  atteation  of 
conchologbts  and  zoologists,  collections  having  been  made  before  the 
publication  of  the  Systema  of  Linnieua.  The  territory  covered  by  the 
Crocker  Land  Expedition,  however,  haa  been  visited  but  few  times  by 
the  naturalist.  Two  exploring  parties  to  this  region  which  brought  back 
more  or  less  extensive  collections  of  marine  Mollusca  may  be  especially 
mentioned  for  comparison  with  the  collection  made  by  the  Crocker  Land 
party. 

In  1859-1860,  Dr.  1. 1.  Hayes  made  a  voyage  in  the  achooDer '  United 
States'  and  explored  parts  of  Grinnell  Land  and  the  region  about  Foulke 
Fjord.  Dr.  Hayes  brought  back  a  large  collection  of  marine  inverte- 
brates (69  species)  which  were  collected  at  Port  Foulke,  Littleton  Island, 
Cape  Faraday,  and  Godhavn.  The  highest  point  from  which  shells 
were  collected  was  Port  Foulke,  in  about  78°  30',  north  latitude.  Of  this 
material  Stimpson  (1863,  p.  138)  says: 
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The  ooUectioQB  of  Dr.  Uayea,  aa  might  be  expected  from  the  thorough  search 
to  which  the  Arctic  regions  have  lately  been  subjected,  and  the  chBracteriatic  paucity 
of  formB  existing  there,  embrace  few  novelties.  They  poeaeas,  however,  great  in- 
terest, from  having  been  found  in  great  part  at  localities  much  nearer  the  Pole  than 
any  previous  expeditions  have  succeeded  in  reaching  oo  the  American  side  of  the 
Arctic  circle.  They  include  some  species  hitherto  found  only  on  the  European  side. 
And,  we  may  add,  the  number  of  species  collected  by  Dr.  Hayes  is  greater  than  that 
brought  back  by  any  single  expedition  which  has  yet  visited  those  s^as,  as  far  aa 
can  be  judged  by  published  accounts. 

Twenty-one  species  are  listed  by  Stimpaon  (1863).  Of  these,  five  species 
were  from  Port  Foulke  and  were  also  collected  by  the  Crocker  party. 
Of  the  twenty-one  species  listed,  fourteen  are  represented  in  the  material 
collected  by  Ekblaw  and  Tanquary. 

In  1875-1876,  Sir  G.  S.  Nares  visited  the  Polar  sea  in  the  ships 
'Alert'  and  'Discovery.'  The  party  reached  a  latitude  of  83°  20' and 
obtuned  a  large  collection  of  mollusks,  thirty-four  species,  from  Grinnell 
Land  and  vicinity  (Smith,  1877).  Fossils  were  collected  by  Captain 
Feilden,  naturalist  to  the  expedition,  at  twenty-seven  different  localities, 
twenty-four  species  being  certainly  identified  from  this  material  (Jeffreys, 
1877;  Feilden,  1877).  The  results  of  the  Hayes  and  Nares  expedi- 
tions, as  compared  with  those  of  the  Crocker  Land  Expedition,  are 
shown  in  Table  L 
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Baixr,  MoUuaea  ttf  the  Crocker  Land  Expedition 


Species 

Coryphetia  taimcnaeea  (Couthouy) 

Onchidicptia  grantandicus  Bergb 

Tedwa  rubtWt  (F&briciuB). 

Lepda  eaea  (MWer) 

Margarilei  heUcina  (Fhippa) 

Margarilet  vahlii  (MilUer). 

MargariU»  cinerta  (Couthouy) 

Margarilu  glauca  (MdUer), 

Margariltt  umfrttteajt*  Brod.  and  Sowb.  .  .  . 

Margaritet  umbilicaiit  spiraiit  Baker 

MargarUai  species 

SolarUUa  Uaru  Friele 

Natiea  affini»  (Gmelin) 

Natica  claiiga  Brod.  and  Sowb 

Velutina  tonata  grandit  Smith 

Trichotropii  borealia  Brod.  and  Sowb 

Triehotropit  tenwt*  Smith 

Boreotrophon  craticulatag  (Fabridus) 

Boreolrophon  dalhratut  (Linni) 

BucciHum  btkheri  Reeve 

Buecinum  quantum  Bruguiire ,,.,.. 

Buccinum  cyaneum  perdix  (Beck) 

Buceinum  ddilaim  Baker 

Bucdnum  kydrojAanvm  Hancock 

Buecintitn  tenue  Gray. 

ffurctwww  iaitqtierjfi  Baker 

Buccinum  lumidvlum  G.  0.  SaiB ,  ,  . 

Buednum  imduialum  M6]ler 

Colue  torfuMus  (7}  Reeve 

Beta  bicarinata  vioiacea  Migb.  and  Adams.  . 

Bela  lenuictHlala  M.  Sars. . 

Beta  exaraia  (M&Uer) 

Bda  treeelyana  (Turton) 

ToTAi.  Spbcibb 
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An  analysis  of  this  table  shows  that  Stimpson's  list  gives  21  species; 
Feilden's  list  (fossils),  24  species;  Smith's  list,  34  species;  and  the 
Crocker  Land  Expedition,  38  species.  Nineteen  species  are  in:the 
Smith  list  that  are  not  included  in  the  Crocker  Land  Expedition  material, 
while  twenty-two  species  are  in  the  Crocker  Land  Expedition  list  that 
are  not  in  Smith's  list.  Fifteen  species  are  found  in  both  lists.  Eight 
species  occur  in  Stimpson's  list  that  are  not  in  Baker's  list,  and  thirteen 
of  the  species  of  Stimpson's  list  are  not  in  the  Smith  list.    The  combined 


Greenland  and  their  papers  are  scattered  through  the  proceedinfp  and 
transactiona  of  learned  societies.  Few  of  these,  however,  have  studied 
collections  from  as  far  north  ag  the  region  under  discussion. 

The  chief  interest  in  the  collection  made  by  the  Crocker  Land  Ex- 
pedition is  the  number  of  species  found  in  high  latitudes  and  the  etttat- 
sion  of  the  northward  range  of  several  of  the  species.  Thirty-two  apeein 
and  varieties  were  collected  at  Etah,  in  Foulke  Fjord,  which  is  about 
double  the  number  obtained  at  any  one  point  by  the  Nares  E^xpeditMXi, 
this  party  securing  sixteen  species  from  Discovery  Bay,  and  eleroi 
species  from  Franklin  Pierce  Bay.  In  Table  II,  the  species  and  varietiea 
collected  by  the  Crocker  Land  party  are  listed  from  the  differeDt  locali- 
ties. It  will  be  observed  that  eight  species  are  recorded  fnun  175  to 
450  miles  north  of  their  previously  reported  northern  limit  (vide  Posadt), 
while  two  species  are  recorded  from  the  west  coast  of  Greenland  for  the 
first  time. 


Table  II. — Dibtbibution  or  Mollitbca  of  thd  Cbocker  Land  Expedition' 


IWBSBil 


1.  livina  apeEarnciu  found;  o.  onlr  deadihsUilouDd;  IR,  flntrccard  froi 
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It  will  be  seen  from  Table  III  that  thirteen  of  the  twenty-four  fossil 
species  were  obtained  in  recent  state  by  the  British  expedition  and  nine 
species  by  the  American  expedition.  Eleven  species  found  fossil  have 
not  been  collected  in  recent  material  from  this  region.  These  are  noted 
in  the  table.  In  addition  to  the  fossil  mollusks  obtained  by  the  British 
expedition,  several  species  of  mammals  and  other  vertebrates  were  col- 
lected in  Kane  Valley.  These  included  reindeer,  musk-ox,  seal,  and 
Myodus  torqualua. 

The  Crocker  Land  Expedition,  while  exploring  part  of  Ellesmere 
Land,  discovered  deposits  of  fossil  marine  shells  on  Fosheim  Peninsula 
west  and  somewhat  south  of  the  deposits  observed  by  Feilden,  and  at 
about  80°  North  latitude,  the  Feilden  collections  made  being  at  latitude 
82"  32'  N.  (north  of  Dumb-bell  Harbor,  near  Cape  Joseph  Henry). 
The  locality  at  which  Mr.  Ekblaw  collected  the  marine  shells  is  about 
200-250  miles  west  of  the  localities  visited  by  the  British  expedition 
and  is  believed  to  be  the  most  westerly  locality  from  which  fossils  have 
been  listed. 

Four  species  are  in  the  collection  of  the  Crocker  Land  Expedition. 
They  were  found  in  beach-ridges  on  Fosheim  Peninsula  and  in  an  old 
beach-terrace  100  feet  above  sea-level,  two  miles  inland,  on  the  west 
side  of  Gallon  Fjord,  about  three  miles  from  the  head  of  the  fjord. 
These  species  are,  Pecien  islandicus,  Astarte  borealis,  Astarte  fabula,  and 
Saxicava  ardica.  It  will  be  noted  that  Pecten  islandicus  is  not  recorded 
by  Feilden.    The  other  three  species  are  in  Feilden's  list. 

In  connection  with  these  fossO  shells  and  raised  beaches  the  observa- 
tions of  Feilden  (1877,  pp.  484, 485),  made  over  forty  years  ago,  are  of 
interest. 

Numerous  deposits  of  eand,  mud,  and  gravel  occupying  the  interior  valleys,  and 
the  bottoms  and  margiDB  of  the  fresh-water  lakes  dispersed  over  the  land.  These 
valleys  must  recently  have  been  fiords,  bays,  or  arms  of  the  sea;  the  deposits  now 
resting  on  their  flanks  and  in  the  hollows,  sometimes  attaining  a  thickness  of  200  to 
300  feet,  were  formed  by  the  summer  torrents  charged  with  sediment. 

Oscillations  of  level  in  these  regions  since  the  close  of  the  Teritaiy  epoch  must 
have  occurred  on  a  conaiderable  scale;  for  I  detected  Fost-tertiary  beds  resting  on 
undoubted  Miocene  strata,  and  extending  to  an  elevation  of  not  less  than  1000  feet 
above  their  level.  The  obvious  conclusion  is,  that  since  the  period  when  a  flora 
analagous  in  some,  respects  t«  that  now  existing  in  Mexico  flourished  within  500 
miles  of  the  northern  axis  of  our  planet,  there  has  been  a  subsidence  of  over  1000  feet, 
and  a  subsequent  upheavel  to  a  similar  altitude. 

The  old  beaches  from  which  both  Feilden  and  Ekblaw  collected 
moUuscan  fossils  are  related  to  the  Pleistocene  or  Glacial  Period,  and  the 
fossils  are  possibly  contemporaneous  with  the  deposits  at  Montreal  and 


was  the  only  one  obtained  by  the  expedition.  It  may  be  known  hf  i\i 
red  color  ornamented  with  buff  streaks,  and  by  its  leathery  nude  girdle. 
It  is  apparently  the  only  species  of  Polylacophora  that  extends  its  range 
to  latitude  80°  N.,  and  is  a  circiunboreal  species,  being  found  in  both  tlie 
Atlantic  and  Pacific  oceans.  It  is  reported  by  Smith  from  FrutUiB 
Pierce  Bay,  Grinnell  Land.  This  Chiton  is  frequently  found  oo  the  gills 
and  other  parts  of  the  mouth  of  a  shark  which  is  abundant  in  Arctic  wslen 
and  is  much  sought  after  by  the  Greenland  Esquimo. 
Pelecypoda 
Pbiokodbsmacxa 

LedidfB 
L«dft  pemuU  (Miiller) 
Area  pemula  MDller,  1779.  Beschaft.  Berlioer  Geeell.  naduf.   Freunde,  IT, 
p.  57. 

Leda  pemuia  G.  O.  Sars,  1878,  Moll.  Reg.  Arct.  Norv.,  p.  35,  T^b.  v,  fig.  lo-4 
Ltda  ■prenula  Pobselt,  1898,  Conspectus  Faune  Gr<En.,  p.  43. 
Leda  pemxda  Verrill  and  Busr,  1S98,  Proc.  U.  S.  Nat.  Miu.,  XX,  p.  8&&,  Fl 
LXXXII,  fig.  2, 
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DistributioD.— Weet  Greenland,  Julianehflab  to  Discovery  Bay,  Griimell  Land, 
5-^00  fathoms;  east  Greenland,  north  to  latitude  65°  40'  N.,  3-110  fathoms 

Crocker  Land  Expedition.— Etah,  head  of  Foulke  Fjord,  2-10 
fathoms,  September  7,  1914, 

But  one  specimen  of  this  species  was  obtained  by  the  expedition. 
It  has  the  following  measurements:  length,  17;  height,  10;  breadth,  5.5 
mm.  The  surface  is  ornamented  by  rather  coarse  and  heavy  concentric 
striationa  and  the  umbones  are  much  eroded.  In  east  Greenland  it 
occurs  abundantly  in  3-50  fathoms  on  a  clay  bottom  with  stones. 
Smith  reports  pemuia  from  Discovery  Bay,  Grinnell  Land,  in  latitude 
81°  41'  N.,  and  Jeffreys  lists  it  (as  variety  falmia  Jeff.)  (rom  Floeberg 
Beach,  latitude  82°  27'  N.,  in  fossil  deposits  200  feet  above  sea-level. 

Pectinidn 

PoGt«Q  (Chlamri)  iiUndicui  Miiller 

Pad«n  ularuHeui  MOller,  1776,  Zool.  Danicte  Prodr.,  p.  248. 

Peden  i»lat»dieu»  pABRiace,  1780,  Fauna  Green.,  p.  415. 

Pedm  Ulandicui  MOumr,  1842,  Index  MoU.  Groen.,  p.  89. 

Pecten  ialandieua  Goui-d,  1870,  Invert.  Maaa.,  p.  198,  fig.  495. 

Peden  ixlandiciu  G.p.  Sars,  1S78,  Moll.  Reg.  Arct.  Norv.,  p.  16,  Tab.  ii,  fig.  2. 

PecUn  iatandieua  PosaiLT,  1898,  Conspectus  Fauns  GriSQ.,  p.  14. 

Distribution. — West  Greenland,  Juliaaebaab  to  Etah,  6-200  fathoms.  Does  not 
occur  on  the  east  coast  of  Greenland  except  as  a  fossil. 

Crocker  Land  Expedition. — Etah,  Peeawahto  Point,  June  29,  1915, 
one  perfect  specimen,  one  beach-worn  ventral  valve;  head  of  Foulke 
Fjord,  2-10  fathoms,  one  broken  dorsal  valve,  September  7,  1914. 
Camp  Etookashoo,  Fosheim  Peninsula,  April  22,  1915,  fragments,  col- 
lected by  W.  E.  Ekblaw. 

This  large  Pecten  is  a  conamon  mollusk  on  the  west  coast  of  Green- 
land. Smith  lists  Pecten  (Ammtmum)  grceniandicus  Sowerby  from 
Discovery  Bay,  Grinnell  Land,  latitude  81°  41'  N.  but  does  not 
mention  islandtcus.  Jeffreys  also  records  grtenlandicua  as  a  fossil  but 
does  not  list  islandicus.  It  is  possible  that  this  species  does  not  extend 
its  range  north  of  Etah.  Mr.  Ekblaw  collected  fragments  of  this  Peci«n 
on  clay  beach-ridges  on  Fosheim  Peninsula  in  latitude  81°  30'  N. 
Posselt  gives  the  northern  range  as  northwest  of  Cape  York,  or  175 
miles  south  of  the  Etah  locality. 

HytiUdsB 
Mytilus  odulls  Linn^ 

MytUia  edrdig  LiNNfi,  1758,  Syst.  Nat.,  Ed.  X,  I,  p.  705. 

Mytiiut  edidia  Fabricids,  1780,  Fauna  Groen.,  p,  417. 


Point,  near  Etah,  two  specimens;  North  Star  Bay,  Umanak,  on  besch, 
one  living  specimen,  on  Laminaria,  two  specimens,  July  13,  1914. 

This  mollusk  is  a  common  species  in  west  Greenland.  Jensea  (1909, 
p.  327)  states  that  subslrialtts  is  rarely  found  in  east  Greenland,  the  com- 
mon Muscultis  being  IcFvigaius  Gray.  This  condition  is  appareotly 
reversed  in  west  Greenland,  subslrialtts  being  the  commoner  species. 
Smith  lists  Uevigala  from  Franklin  Pierce  Bay,  Grinnell  Land  (latitude  79° 
25'  N.)  hut  does  not  mention  substriala.  Mtisculus  has  not  been  detected 
among  the  fossils  from  the  deposits  of  Grinnell  Land.  Posselt  givES  the 
northern  range  as  northwest  of  Cape  York,  which  is  175  miles  south 
of  the  Etah  locality. 

The  Greenland  specimens  of  this  species  are  somewhat  variable.  The 
periostracum  of  the  shell  varies  from  bright  lemon-ycllow  or  greenish  yel- 
low in  the  young  and  immature  individuals  to  black  or  dark  chestnut  io 
the  adult  specimens.  In  some  specimens  there  is  a  central  vertical  toot 
of  dark  brown  extending  from  the  umbones  to  the  ventral  mar^pn.  The 
dredged  specimens  are  mostly  small,  rangingfrom  3.50  to  23  mm.  in  length. 
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The  two  species  called  stibslrialus  and  lavigatus  are  cloeefy  related. 
Young  specimens  of  siibstrialus  8  mm.  long,  dredged  is  Fouike  Fjord, 
have  the  posterior  slope  strongly  striated  and  qu^  fully  meet  the  re- 
quirements of  sculpture  for  Icevigcdwi.  On  qiecimens  13  mm.  long  the 
sulcatione  have  become  weaker  and  aze  lacking  on  the  ventral  portion  of 
the  shell,  and  on  specimens  17  onr.  long  the  striationa  have  entirely 
disappeared  from  the  ventral  tlrird  of  the  shell  which  is  marked  only  by 
very  fine  radial  impressed  lines.  In  shells  24  mm.  long  the  striations 
are  reduced  to  a  few  radial  riblets  near  the  imibones  and  these  persist 
in  the  largest  spedmens  examined,  40  mm.  long.  The  riblets  on  the 
anterior  part  of  the  shell  are  always  sharply  defined  in  both  adult  and 
young  individuals,  A  shell  1^  mm.  long,  from  Umanak,  has  both 
umbonftl  slopes  strongly  striated.  The  presence  of  these  young  shells 
with  strongly  striated  posterior  mat^in  leads  one  to  question  the  distinct- 
ness of  the  two  species,  the  Umgatus  condition  changing  to  the  sub- 
atriatiis  condition  as  the  mussel  increases  in  age.  Adult  sheila,  however, 
are  quite  easily  separated,  the  absence  of  posterior  striation  in  sub- 
striatm  and  its  presence  in  Icmgalus  being  clearly  indicated. 

HuMulus  larlgatui  (Gray) 

MytUm  dehors  Fabhicihs,  1790,  Fauna  Green.,  p.  418  (rum  Linnfi). 

Modiola  lavigata  Gbay.  1824,  Parry's  First  Voyage,   SuppI,  to  Appendix,  p.  24. 

Modiojaria  ttevigaia  G.  O.  Sara,  1878,  Moll.  Reg.  Arct.  Norv.,  p.  29,  Tab.  iii, 
fig.3a-6. 

ModitAaria  lavigala  Posselt,  1898,  Conspectus  Fauntc  Green.,  p.  25. 

Distribution. — West  Greenland,  Nanortalik  to  Franklin  Pierce  Bay,  Grinnell 
Land,  &-300  fathoms;  east  Greenland,  Angmagsalik  to  Shannon  Fjord,  3-30 
fftthoins. 

Crocker  Land  Expedition. — North  Star  Bay,  three  valves  in  beach 
ddbns. 

Of  the  30  or  more  specimens  of  Muscuius  collected  by  the  expedi- 
tion, only  three  valves  represent  the  present  species,  which  appears  to 
be  rare  in  the  localities  visited.  It  may  be  known  from  substriatus  by 
the  striate  posterior  mai^in  of  the  shell  which  is  almost  smooth  in  sub- 
siriatus.  Id  east  Greenland,  l(Evigatus  occurs  on  a  stony  bottom  in 
water  1-60  fathoms  deep.  It  is  recorded  by  Smith  from  Franklin  Pierce 
Bay,  Grinnell  Land,  in  15  fathoms. 

Cren«Ua  faba  (Mtiller) 
Myliluifaba  MOx-ler,  1776,  Prod.  Zool.  Dan.,  p.  250. 
Af  yliliufaba  Fabricius,  17S0,  Fauna  Green.,  p.  419. 
Af  odioiafaba  MtiLLEH,  1842,  Index  Moll.  Groen.,  p.  92. 
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ModwUtria  {aba  FoeeELT,  1898,  Conapectus  FautUB  Green.,  p.  22, 
CTun^iafaba  Dall,  1902,  Froc.  U.  8.  Nat.  Miu.,  XXIV,  p.  W8,  PI.  xxxi,  S(.  12. 
DiBtribution.— West  Greenland,  Ivigtut  to  Umanak,  5-250  fathoma. 
Crocker  Land  Expedition. — Uman&k,  three  specimens. 
The  specimens  obtained  by  the  expedition  are  smaller  than  that 
figured  by  Dall  (op.  cil.,  18  mm.  long),  measuring  but  8.5  mm.    They 
are  apparently  typical/aba,  however,  being  of  a  Uvid  purple-brown  color 
externally,  with  lavender  interior.     This  species  is  closely  related  to 
CreTiella  pedinula  Gould,  a  conmion  species  of  the  North  Atlantic  coast 
of  North  America.    As  it  is  not  listed  by  Smith  from  the  Grinnell  Land 
r^ion  it  probably  does  not  extend  its  range  much  farther  north  of  the 
Umanak  region.    Poaselt  gives  the  northern  range  as  Upemivik,  which  is 
about  350  miles  south  of  the  Umanak  locality. 

ABtartid» 

Upwards  of  twelve  species  of  this  family  have  been  recorded  frocD 
Greenland  waters  (Dall,  1903)  four  of  which  are  represented  in  the 
material  brought  back  by  the  Crocker  Land  Expedition. 

Aatarto  ennata  (Gray) 
FUte  XXV,  PipirtB  1,  2 

Nicania  ereruUa  Gray,  1824,  Fairy's  First  Voyage,  Suppl.  to  Appendix,  p.  24Z 

Aatarle  cr^iHtlrvUa  G.  O.  Sabs,  1878,  Moii.  R^.  Arct.  Norv.,  p.  64,  Tab.  r, 
fig.   7a-b. 

Aatarte  crenala  Pobselt,  1898,  Conspectus  Faunic  Grtcn.,  p.  &4. 

AstarU  crenala  Dall,  1903,  Proc.  U.  S.  Nat.  Mus.,  XXVI,  p.  939. 

Distribution. — West  Greenland,  Julianehaab  to  Etah,  Foulke  Fjord.  5-<l<t 
fathoms;    east  Greenland,  north  to  Shannon  Fjord,  30-160  rathoniN. 

Crocker  Land  Expedition. — Etah,  Foulke  Fjord,  40  fathoms. 
August  21,  1914,  eight  specimens;  Umanak  Fjord,  July  13,  1914,  fiflwn 
specimens  on  Laminan'a;  North  Star  Bay,  eight  specimens. 

Crenala  is  said  to  be  a  rare  species  and  appears  in  but  few  lisl?  of 
Greenland  mollusks.  It  is  not  mentioned  by  Smith  amonK  the  shell* 
obtained  in  Grinnell  Land  nor  by  Jeffreys  among  the  fossils  of  the  same 
region.  It  would  appear,  therefore,  that  the  specimens  from  Etih 
mark  the  most  northern  locality  thus  far  recorded  for  this  specie*. 
Posscit  gives  Cape  York  as  the  northern  range,  175  miles  south  of  the 
Etah  locality.  The  Crocker  specimens  are  somewhat  variable  in  fomi 
and  sculpture.  In  some  individuals  the  anterior  end  Is  greatly  produreJ 
and  the  shell  is  quadrate  in  form.  Other  individuals  are  ovate  with  the 
iimbones  nearer  the  anterior  end.  The  concentric  ribs  varj'  in  number 
and  coarseness,  and  the  shell  is  thinner  than  most  of  the  species  of  the 
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genus.  The  color  of  the  Crocker  Land  specimens  is  light  brown  in 
living  shells  and  straw-colored  in  beach  shells.  Several  characteristic 
measurements  are  given  below. 


heaffh,  19.5      Height,  14.5 

Breadth,  9      mm. 

Foulke  Fjord 

20.5                   14.5 

9.5  mm. 

Foulke  Fjord 

18                       13 

8      mm. 

Foulke  Fjord 

22                       18 

11       mm. 

Amanak  Fjord 

19.5                   16 

9       mm. 

Amanak  Fjord 

Specimeie  were  submitted  to  Dr.  W.  H.  Dall  who  stated  that  they 
were  quite  typical  crenata. 

Aitarte  cr«iuta  inflate  H&gg 
Plate  XXV,  Fipire  3 
AtlarU  crenala  var.  infiata  H&gg,  1904,  Archiv  for  Zoologi,  II,  No.  2,  p.  37,  ToF, 
I,  fiBJ.  4-6. 

A  single  specimen  from  Foulke  Fjord,  dredged  in  August  1914,  is 
apparently  referable  to  this  variety.  It  is  ventricose,  with  a  short 
anterior  end  and  truncate  posterior  end,  the  color  being  yellowish  brown. 
The  specimen  has  the  following  measurements:  length,  18;  height,  15; 
breadth,  9  mm. 

Aatarte  arctica  (Gray) 
PlaU  XXV,  Figure  10 
Cramna  areiica  Ghay,  1824,  Parry's  First  Voyage,  Suppl.  to  Appendix,  p.  242, 
AtlarU  arcUca  MfiLLBB,  1842,  Index  Moll,  Groen.,  p.  92. 
Aatarte  ariAiai  Dall,  1903,  Proc.  U.  S.  Nat.  Mus.,  XXVI,  p.  940. 
DisributioD. — Vadso,  Norway;   the  Arctic  Atlantic,  Davis  Strait,  and  Gieea- 
land,  in  IS  to  60  fathoms.    Also  near  Bering  Sea  (Dall). 

Crocker  Land  Expedition.^ — Btah,  from  shore  debris,  four  specimens, 
Arctica  ia  considered  a  form  of  borealis  by  most  student.s,  including 
the  Arctic  writers,  Jensen,  Posselt,  Smith,  and  Jeffreys.  It  is  quite 
distinct,  however,  being  entirely  without  concentric  ribbing  on  the  beak*<, 
a  feature  that  is  quite  conspicuous  in  borealis.  Only  four  tipecimens 
were  collected  by  the  expedition  and  these  are  large  and  apparently 
typical.  The  epidermis  li  black,  the  sliell  very  heavy  and  the  valves 
thick.  The  umboncs  are  all  eroded  and  in  one  specimen  half  the  surface 
of  both  valves  has  been  deeply  eroded.  The  largest  specimen  i 
BAfollowa:  lei^th,  45;  height,  38;  breadth,  20  mm. 
ArtUca  has  not  been  reported  from  east  Greenland. 


32 


Breadth,  12  mm. 
10  mm. 
9.5  mm. 


The  color  ranges,  in  the  expedition  specimens,  from  deep  chestnut  to 
black.  The  fossil  specimens  are  yellowish  white.  Specimens  were  sub- 
mitted to  Dr.  W.  H.  Dall,  who  identified  them  aa  typical  boreaiis. 

Borealis  ia  recorded  from  Dumb-bell  Harbor  and  Discovery  Bay, 
Grinnell  Land,  by  Smith  (as  Astarte  semisulcata),  dredged  in  5  fathoms. 
It  IB  a  common  Arctic  species,  circumboreal  in  distribution,  exteodioK  ita 
range  on  the  Atlantic  coast  as  far  south  as  Cape  Cod  Bay.  On  the  east 
coast  of  Greenland  it  has  been  dredged  in  1-158  fathoms  on  clay  and 
mud  bottom  with  stones. 

Fossil  sheila  referable  to  this  species  occur  plentifully  near  Camp 
Etookashoo,  on  Fosheim  Peninsula  in  clay  beach-ridges,  and  in  an  dd 
beach-terrace  100  feet  above  the  sea,  two  miles  inland,  on  the  westskb 
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of  CafioD  Fjord,  about  three  miles  from  the  head  of  the  fjord.  The  fos> 
ails  are  very  lar^,  the  umbones  eroded  in  the  Cafion  Fjord  specimens, 
and  with  the  concentric  ridging  absent  from  all  parts  of  the  shell  except 
the  umbones,  in  most  specimens.  There  is  also  some  variation  in  the 
elevation  of  the  umbones.  Two  characteristic  measurements  are: 
Length,  43  Height,  35  mm. 

4S  34  mm. 

AsUirte  borealia  is  recorded  by  Jeffreys  and  Feilden  as  a  fossil  from 
many  places  in  Grinnell  Land  and  the  northwestern  part  of  Greenland, 
at  heists  from  100  to  400  feet  above  sea-level. 

Aatart*  borealla  Mrlcaft  Posselt 
Plate  XXV,  Figures  8,  9 
A»tart«  borealit  (Chemntti)  vai.  lericta  Pobbelt,  1895,  Meddel.  om  Groenland, 
XIX,  p.  71,  Tab.  I,  figs.  8-12. 

A^arle  borealit  var.  teritea  Posselt,  1898,  Conspectus  Fauns;  Grixn.,  p.  63. 
Three  specimens  from  North  Star  Bay  appear  to  belong  to  the 
variety  sericea  of  Posselt,  being  much  elongated  with  dark  brown  or  black 
epidenriis.  Sericea  was  described  from  specimens  collected  on  the  east 
coast  of  Greenland,  at  Hekla  Havn.  Jensen  (1909,  p.  335)  states  that 
all  of  the  east  Greenland  specimens  which  he  had  examined  were  "more 
or  less  compressed  and  as  a  rule  extremely  lengthened."  The  only 
difference  observed  in  the  west  Greenland  specimens  is  that  the  shells 
of  the  form  called  sericea  are  more  elongated  and  hence  not  a£  high  com- 
pared with  the  length  as  are  the  typical  specimens  of  borealis.  There  is 
quite  a  difference  from  this  standpoint  between  the  three  shells  selected 
as  sericea  and  typical  borealis,  but  whether  this  difference  would  prove 
constant  in  a  large  series  of  specimens  is  perhaps  to  be  questioned. 
Measuremente  of  the  three  specimens  of  sericea  are  given  below.  These 
should  be  compared  with  measurements  of  typical  borealis  which  appear 
on  a  previous  page. 

Length,  36  Height,  30  Breadth,  13  rom. 

37  26  14  mm. 

32  22  13  nun. 

Astartff  fabuU  Reeve 
Plate  XXV,  Figure  4 
AitarUfabuia  Dall,  1903,  Proc.  U.  8.  Nat.  Mus.,  XXVI,  p.  942. 
Distribution. — Frani  Joseph  lAnd  to  GreenlaDd  and  adjacent  Arctic  waters  in 
12  to  90  fathoms.   Also  in  the  Polar  Sea  near  Bering  Strait  (Dall). 


AphrodiU  gr<enlandica  G.  O.  Saeb,  1878,  Moll.  Reg.  Arct.  Norv.,  p.  49,  T»b.  t, 
fig.  3  a-b. 

Cardivm  (Serripes)  granlandieum  Pobbelt,  1898,  CoDspectiu  Fuinft  GnsL, 
p.  55. 

Sernpes  grxnlandicwi  Dall,  1900,  Proc.  U.  S.  Nat.  Mua.,  XXIII,  p.  388. 

Diatribution.— West  GrMnlaod,  Frederiksdal  to  Etah,  5-170  fathoim;  «Mt 
Greenland,  Hckia  Havn. 

Crocker  Land  Expedition.^Etah,  on  beach,  twelve  valves.  Head  of 
Foulke  Fjord,  Etah,  2-10  fathoms,  Sept.  7,  1914,  one  specimoi.  Noitb 
Star  Bay,  in  kelp  on  gravel  beach,  about  thirty-six  valves.  Peeamhto 
Point,  Foulke  Fjord,  fragments  of  valves. 

This  is  apparently  a  common  soecies  in  west  Greenland.  Tit 
specimens  arc  of  large  s 
Jensen  (1909,  p.  353)  gi 
Greenland  as  from  53  to 
from  one  to  ten  fathom; 
laminarians.  This  specie 
collected  in  Grinnell  Lan 
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by  Jeffreys  and  Feilden  from  the  same  territory.  Cardium  islandicus  is 
listed  by  all  of  these  authors  but  this  is  quite  another  species.  It  seems 
evident  that  the  Foulke  Fjord  record  of  grofnlandicus  is  the  farthest 
north  of  any  yet  reported.  It  is  about  200  miles  north  of  Posselt's  north- 
em  range,  Melville  Bay. 

Tellinidn 
M«com»  cftlcvaa  (Gmelin) 
Tellina  eakarea  Guelin,  1790,  Syat.  Nat.,  1,  part  6,  p.  3236. 
Teltina  caiearea  MOllxh,  1842,  Indei  MoU.  Green.,  p.  93, 
Mamma  proiima  Gomj>,  1870,  Invert.  Mass.,  p.  95,  fig.  401. 
Macoma  caiearea  G.   O.  Sars,  187S,  Moll.  Reg.  Arct.  Norv.,  p.  76,  Tab,  vi, 
fig.  2  a4>. 

Macoma  caicaria  PosSBLT,  1898,  Conspectua  Fauna  Gran.,  p.  85. 
Diatribution.— West  GTeenland,  Julianehaab  to  Etah,  5-380  fathoms;    east 
Greenland,  north  to  latitude  65°  40',  25-40  fathonv*. 

Crocker  Land  Expedition. — Foulke  Fjord,  40  fathoms,  Aug..  21, 
1914,  one  specimen;  Etah,  five  specimens. 

This  Macoma  is  apparently  not  uncommon  in  the  region  about  Etah. 
The  specimens  are  quite  typical  and  do  not  differ  from  individuals  living 
on  the  New  England  coaat.  It  is  recorded  by  Smith,  as  Tellina  tenera 
Leach,  from  Discovery  Bay,  in  5  fathoms,  and  by  Feilden  from  fossil 
deposits  in  Greenland  and  Eltesmere  Land,  200  and  300  feet  above  sea- 
level.  Posselt  gives  the  northern  range  as  Melville  Bay,  about  200  miles 
south  of  Etah. 

Uraeldn 
Mja  truncate  Linn^ 
Mya  Iruncata  LiN.vi,  1758,  Syat.  Nat.,  Ed.  10,  I,  p.  670. 
Mya  truTicala  Fabricius,  1780,  Fauna  GriEn.,  p.  404. 
Mya  truneaUi  MOller,  1842,  Index  Moll.  Green.,  p.  91. 
Mya  truncata  Sabs,  1878,  MoU.  Reg.  Aret.  Norv.,  p.  92. 
Mya  truncata  Fosbelt.  1898,  Conspectua  Fauna  Green.,  p.  99. 
Distribution. — West  Greenland,  Julianehaab  to  Dobbin  Bay  and  Discovery 
Bay,  Grinndl  Land,  5-380  fathoms;   east  Greenland,  noHh  to  Sabine  Fjord,  25-40 
fathoms. 

Crocker  Land  Expedition. — Etah,  on  beach  at  low  tide,  Aug.  21, 
1914,  twelve  specimens,  young  to  adult;  head  of  Foulke  Fjord,  2-10 
fatbomB,  three  specimens;  Etah,  on  beach,  six  valves. 

Mya  b-uncabi  is  a  common  mollusk  in  west  Greenland.  It  is  more 
abupdapt  in  shallow  water,  specimens  from  deeper  water  usually  being 
joong  and  immature.    The  specimens  obtained  by  the  expedition  are 


The  variety  uddevallensis  includea  about  half  the  material  collected 
by  the  expedition.  Jensen  (1909,  p.  355)  states  that  the  variety  pre- 
ponderates in  east  Greenland.  Jensen's  largest  specimen  measured  53i 
mm.  in  length;  the  largest  specimen  in  the  Crocker  Land  material 
measures  54  mm.  in  length,  showing  that  the  variety  reaches  about  tbe 
same  size  on  both  the  east  and  west  coasts.  A  lai^  specimen  from  Etah 
measures  52  mm.  long  and  38  mm.  high.  A  small  individual  rrom 
Laminaria  measures  II  mm.  in  length.  The  variety  is  listed  by  Feilden 
from  various  places  in  fossil  deposits  from  40  to  800  feet  above  8efr4erel. 

8ftzic»Tide 
SftzlcaTO  »rctica  (Linn^) 
MyaaTclicaUn-it.  1767,  Syst.  Nat.,  Ed.  12,  p.  1113. 
Mya  ardica  "  '"       ^  "  "" 

Saxicava  an 

fig.  8  M. 

Saiicaua  arc 

Distributiun 

2-280  fathoms;  i 
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Crocker  Land  Expedition. — Etah,  from  beach  debris,  thirty-four 
specimens;  Foulke  Fjord,  head,  2-10  fathoms,  Sept.  7,  1914,  two  speci- 
mens; Foulke  Fjord,  40  fathoms,  August  21,  1914,  eight  specimens; 
Peeawahto  Point,  Etah,  beach  debris,  one  specimen;  North  Star  Bay, 
one  specimens;  Amanak,  on  Laminaria,  July  13,  1914,  one  specimen; 
Sondre  Upemivik,  in  coral-Hke  marine  plant,  brought  up  on  shark  line. 
May  1917,  two  specimens. 

All  of  the  Crocker  Land  material  appears  to  be  of  the  pholadis-form 
described  by  Jensen  (1909,  p.  358).  The  shells  vary  in  thickness  and  in 
the  rib-like  character  of  the  lines  of  growth  which  are  very  heavy  on 
the  yoimg  and  immature  shells  but  disappear  on  the  very  old  shells, 
leaving  only  the  heavy  lines  of  growth.  The  species  attains  a  large 
size,  a  single  individual  from  Peeawahto  Point  measuring  53  mm.  in 
length.  In  old  specimens  the  posterior  ridge  becomes  less  conspicuous 
and  in  some  specimens  entirely  disappears.  A  single  specimen  in  the 
collection  is  quite  arcuate  on  the  ventral  margin  and  is  higher  in  propor- 
tion to  the  lei^h  than  the  majority  of  the  specimens,  due  possibly  to  a 
cramped  position  among  the  stones  along  the  shore. 

Saxicava  ardica  is  listed  by  Smith  from  Discovery  Bay,  Dgbbin 
Bay,  and  Franklin  Pierce  Bay,  in  5-30  fathoms.  As  a  fossil  it  is  listed  by 
both  Jeffreys  and  Feitden  as  abundant  in  various  places  in  Grinnell 
Land  and  northwest  Greenland,  in  beds  from  40  to  400  feet  above  sea- 
level.  Mr.  Ekblaw  discovered  the  species  as  a  fossil  in  clay  beach- 
ridges  at  Camp  Etookashoo,  Fosheim  Peninsula,  April  22,  1915.  The 
fossil  shells  are  not  as  large  as  the  recent  specimens  collected  by  the 
expedition. 

Gastropoda 
a8pidobbanchia 


TMtura  rubolla  (Fabrictus) 

PateOa  nhttla  Pabricius,  1780,  Fauna  Green.,  p.  386. 

Patella  nibtUa  MOller,  1842,  Index  MoU.  Gr<£n.,  p.  89. 

Tedura  rabtUa  G.  0.  Sars,  1878,  Moll.  Reg,  Arct.  Norv.,  p.  121,  Tab.  vni, 
fig  5a-b. 

Aemtea  nAdia  Pu^bbt,  1891,  Man.  Conch.,  (1)  XllI,  p.  9,  Fl.  xui,  fige.  79,  80. 

Tectura  rtibeUa  Pobbelt,  1898,  Conspectus  Fauna  Orixn.,  p.  115. 

Distribution. — West  Greenland,  Julianehaab  to  Etah,  5-100  fathoma;    east 
Greenl&nd,  Hekla  Havn. 

Crocker  Land  Ebtpedition. — Foulke  Fjord  in  40  fathoms,  August  21, 
1914. 


is  listed  by  Smith  from  Franklin  Pierce  Bay,  Richardson  Bay,  and  Cape 
Fraser,  in  15  to  70  fathomH.  It  is  not  recorded  as  a  fossil  by  Jeffreyn  or 
Feilden. 

Trochida 

Upwards  of  ten  species  of  this  family  are  recorded  from  Greenland 
waters,  five  of  which  are  represented  in  the  Crocker  Land  1 
material.    Nearly  all  of  these  are  of  the  genus  Margarites. 


Margarltai  hsliciiift  (Phipps) 

Twbo  kelicinut  Phipps,  1774,  Voyage  towsrd  the  North  Pole,  p.  198. 

Turbo  AeJicinu*  Fabricios,  178( 

Margarita  kdicina  MtiLLER,  IS- 

Margarita  hrliciTui  Pilsbry,  188' 
45-47;  PI.  xxxix.  fiR,  63. 

Margarila  helicina  Posselt,  188 

DiatributioD. — West  Greenland. 
Land,  2-100  fathomg;  east  Greenlai 
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Crocker  Laod  Expeditioa. — Foulke  Fjord,  dredged  in  July  or  early 
August,  1914,  oDe  specimen;  Umanak,  on  Laminaria,  in  lead  in  ice  near 
shore,  June  9,  1914,  one  hundred  and  eleven  specimens. 

This  beautiful  little  pearly  snail  is  apparently  common  in  shallow 
water  (2-20  fathoms)  near  shore,  in  Greenland.  It  is  the  most  abundant 
species  coUected  by  the  expedition.  Its  habitat  at  Umanak,  on 
Laminaria,  suggests  this  vegetation  as  its  food-plant.  The  Umanak 
specimens  are  also  pecuhar  in  being  heavily  encrusted  with  a  species  of 
Bryozoa.  Helidna  is  widely  distributied  in  England,  Scandinavia, 
Greenland,  New  England,  Bering  Sea,  and  south  on  the  Pacific  coast  to 
Washington.  Though  given  by  Posselt  as  occurring  as  far  north  as 
Franklin  Pierce  Bay  it  is  not  mentioned  by  either  Smith  or  Jeffreys 
among  the  shells  of  Grinnell  Land.  The  finding  of  but  a  single  shell  near 
Etah  by  the  Crocker  Land  Expedition  would  seem  to  indicate  that  it  is 
rare  as  far  north. 

HuKuitcB  vahlli  (Moller) 

Marganla  vcMii  MOller,  1842,  Index  Moll.  Gran.,  p.  S. 

Mca-garila  vahlii  PtLsBRT,  1SS9,  Man.  Conch.,  (1)  XI,  p.  289,  PI.  xxxix,  fiKS. 
58,59. 

Margarita  eaJUii  Posbelt,  1898,  Conspectus  Fauns  GrtEn.,  p.  124. 

Distribution,— West  Greenland,  Godthaab  to  Etah,  2-300  fathoms. 
Crocker  Land  Expedition.^Etah,  Foulke  Fjord,  dredged  in  July  or 
early  August,  1914. 

A  single  shell  of  this  tiny  Margaritas  was  found  with  several  other 
shells  dredged  in  Foulke  Fjord.  It  agrees  in  all  respects  with  the  descrip- 
tion in  the  Manual  of  Conchology  and  with  the  figures  on  plate  xxxix 
of  that  work,  except  that  the  spire  is  a  trifle  more  depressed  in  the 
Crocker  Land  specimen.  This  specimen  measures  as  follows:  length, 
2.75;  diameter,  2.75  mm.  Vahlii  has  apparently  not  been  previously 
reported  north  of  Upemivik,  450  miles  south  of  the  Etah  locality.  It  is 
not  listed  by  either  Smith  or  Jeffreys  among  the  mollusks  of  Grinnell 
Jjand  and  vicinity. 

HarKwitai  umbUicaUa  (Brodcrip  and  Sowerby) 

Margarita  wmbilieedia  Broderip  ano  Sowerby,  1829,  Zool.  Joum.,  IV,  p.  371. 

Maragr^  wnbOicalU  Pilbbrt,  1889,  Man.  Conch.,  (1)  XI,-  p.  288,  PI.  xxxix, 
88*.  61,  62,  61;  PI.  lziv,  figs.  39-41. 

Margndta  lonbiJicaiu  Posbelt,  1898,  Conspectus  Faume  Green.,  p.  127. 

Dirtribntinn. — West  Greenland,  Nanortalik  ia  Floeberg  Beach,  Grinnell  Land, 
S-UO CtthomB;  oBBt  Greenland,  north  to  Shannon  Fjord  and  Germania  Havn,  2-40 


Mu-gkritai  umbUioftUs  iplrftlls,  new  variety 
Crocker  Land  Expedition. — Etah,  beach  d^brifi,  two  Bpecimtot; 
head  of  Foulke  Fjord,  2-10  fathoms.,  Sept.  7,  1914,  two  specimens. 

Among  the  specimens  collected  at  Etah  are  several  individuals  in 
which  the  spiral  sculpture  is  continued  from  the  upper  whorls  to  Uk 
aperture,  producing  wide,  raised  bands  separated  by  narrow  inciKd 
channels.  A  rather  wide  space  within  the  umbiUcufl  is  without  impnmti 
hnes. 

Height,  15       Diameter,  18  mm.      Holotype  A.  M.  N.  H.,  No.  2511. 

15  18.5  mm.   P&ratype,  N.  H.  Mus.,  Univ.  Dl.,  No.  ZlOSie. 

The  sculpturing  of  this  variety  is  so  striking  and  the  absence  of 
intermediate  forms  so  marked  that  a  name  seems  necessary  for  this  sbdl. 
The  Arctic  shells  from  Greenland,  of  which  about  thirty  specimens Iutc 
been  examined,  are  either  Urate  on  the  upper  third  and  fourth  whorls  or 
Urate  on  all  the  whorls,  intermediate  forms  being  absent.  The  vsiiety 
seems  to  be  rare. 
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Mantvitca  gIxutm  (Couthouy) 
Trackut  dnerariua  Fabbicids,  17S0,  Fauna  Green.,  p.  391  (non  Linn^). 
Turiw  dnereuti  Couthouy,  1839,  Boet.  Journ.  Nat.  Hiat.,  11,  p.  99.  PI.  in,  fig.  9. 
Margarita  striata  M^llkr,  1842,  Index  Moll.  Green.,  p.  81. 
Margariia  einerea  G.  O.  Sabs,  1878,  Moll.  Reg.  Arct.  Norv.,  p.  134,  Tab.  ix, 
fig.  la-c. 

Margarita  ctneraa  Pilsbbt,  1889,  Mao.  Conch.,  (1)  XI,  p.  291,  PI.  lxiv,  figa  53, 
54. 

Margariia  einerea  Pobbxlt,  1898,  Conspectus  Faiuue  Groen.,  p.  129, 
Distribution. — West  Greenland,  Julianehaab  to  Etah,  5-200  fathoms;    east 
Greenland,  Hekla  Havn. 

Crocker  Land  Ikpedition.— Etah,  FouUce  Fjord,  dredged  Aug.  7, 
1914,  two  specimens. 

This  Margarites  is  a  variable  species  of  wide  distribution.  Of  the 
two  specimens  obtained  by  the  Crocker  Land  party,  one  has  five  and 
the  other  six  whorls.  Both  are  strongly  Urate,  the  basal  portion  of  the 
last  whorl  near  the  umbilicus  being  less  distinctly  marked,  however, 
than  the  rest  of  the  shell.  The  nuclear  whorls  are  smooth  and  hyaline. 
Judging  by  the  small  number  of  specimens  collected  this  species  must  be  a 
rare  shell  in  this  part  of  Greenland.  The  specimens  measure  as  follows: 
Height,  12  Diameter,  13.5  mm. 

8  9  nun. 

This  species  is  not  mentioned  by  either  Smith  or  Jeffreys  from  Grin- 
nell  Land  and  no  records  have  been  seen  north  of  Upemivik,  450  miles 
south,  the  northern  limit  given  by  Posselt.  Etah,  therefore,  appears  to 
be  its  northenunost  recorded  range. 

SoUrlalla  \m-ria  Friele 
SolarieUa  Itana  Prible,  1886,  Norwegian  North-Atlantic  Expedition,  Moll., 
part  2,  p.  30,  PI.  xu,  figs.  4-6. 

Solaridia  obscura  var.  lame  Pilsbrt,  1889,  Man.  Conch.,  <1)  XI,  p.  310,  PI. 
Lxvi,  figs.  94-96. 

Distribution. — Arctic  Ocean  east  of  Greenland,  300-350  fathoms. 
Crocker  Land  Expedition. — Etah,   Foulke   Fjord,  dredged  in  40 
fathoms,  August  1914,  four  specimens. 

No  record  of  this  tiny  species  has  been  seen  from  west  Greenland. 
There  seems  httle  question,  however,  that  the  specimens  from  Etah  are 
the  keiris  described  by  Friele.  The  shells  are  of  the  same  size,  shape,  and 
texture  as  those  of  Friele.  The  surface  is  brilliantly  polished,  pearly, 
and  without  a  trace  of  spiral  sculpture,  even  the  base  of  the  shell  being 
without  the  faint  angular  margin  below  the  periphery  described  by  Friele. 
Two  specimens  measiu^  as  follows: 

Height,  4.5  Diameter,  4.5  mm. 

4  3.5  mm. 


TriUmiutn  craticulatum  Fabhicids,  1780,  Fauna  Groen.,  p.  401. 

Trophonfabricii  (Beck)  MiiLLER,  1842,  Indejc  MoU.  GnEn.,  p.  87. 

Tropohn  fabricii,  Posselt,  1898,  ConBpectua  Faunee  Green.,  p.  174. 

BareotTophon  crafienWiM  Dall,    1902,  Proc.  U.  S.  Nat.  Mu8.,  XXIV,  p.  538. 

Distribution, — Wwt  Greeoland,  Julianehaab  to  Etah. 
Crocker  Land  Expedition. — Etah,  Foulke  Fjord,  dredged  in  early 
August  1914,  one  specimen. 

Of  the  five  species  oF  B&reolrophon  credited  to  Greenland,  craliculaitu 
was  the  only  one  obtained  by  the  expedition.  The  single  specimen  it 
without  the  animal.  It  is  slender,  with  nine  thin,  irr^ular  varices,  the 
interstices  ornamented  with  strong  spiral  riblets.  This  specimen  mea- 
sures as  follows:  length,  34;  width,  IS;  aperture  length,  20;  width, 
9  mm. 

Trophon  is  not  listed  by  Smith  from  Grinnell  Land.  Jeffreys  li^ 
Tropkon  dafhraius  Linn4  as  a  fossil  from  Cape  Joseph  Henry.  The 
present  species,  craliculalus,  is  not  recorded,  apparently,  from  this  part 
of  Greenland  and  the  Etah  record  appears  to  be  the  most  northern  yet 
reported  from  Greenland. 
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Bucclnldn 

The  family  Biiccinidie,  or  whelks,  has  been  much  abused  by  some 
writers,  the  tendency  being  to  lump  all  the  similar  forms  under  a  few 
species.  Some  of  the  earlier  writers,  especially  Dr.  William  Stirnpson, 
separated  the  species  largely  on  the  basis  of  sculpture  of  the  surface, 
which  character  has  been  shown  by  later  students  of  the  group,  notably 
Dall,  to  be  one  of  the  most  important  points  for  the  identification  of  the 
species.  One  of  the  best  papers  in  which  the  sculpture  is  well  figured  is 
Dall's  account  of  the  Mollusca  in  the  Point  Barrow,  Alaska,  Report. 
Differences  also  occur  between  the  sexes  which  complicate  the  difficulties 
of  properly  classifying  the  species  of  this  variable  genus.  As  nearly  all 
of  the  material  in  the  Crocker  Land  collection  consists  of  shells  without 
the  animal  the  distinguishing  seicual  characters  can  not  be  considered. 
The  sculpture,  however,  has  been  carefully  examined  with  a  compound 
microecope  and  the  distinguishing  features  noted. 

At  the  present  time  upwards  of  seventy-five  species  of  Buccinum 
are  known,  thirty-six  of  which  are  from  the  northern  Pacific  region  (Dall, 
1907,  p.  139).  PoBsek  (1898,  pp.  193-214}  credits  Greenland  with 
twelve  species,  as  noted  below: 

undatum  Ltmi£  perdix  (Beck)  Morch 

beUheri  Reeve  kydrophanum  Hancock 

undalaium  Moller  ciliaium  Fabricius 

teirte-tiova  (Beck)  M6rch  tenue  Gray 

grcejilandicum  Chemnitz  glaciaU  Linn£ 

amtdicE  Verkriizen  haticocki  Mdrch 

Of  these,  gratdandicum  of  Chemnitz  (not  a  binomial  writer)  is 
better  known  under  the  name  of  cyaneum  Brugui^re  and  hancocki 
Morch  should  be  called  grcmiandtcum  Hancock.  To  these  humpkrey- 
sianum  Bennett  and  tumidulum  Sais  should  be  added.  Posselt  (1898, 
pp.  203-209)  lists  five  varieties  of  perdix  and  the  same  number  of 
kydrophanum,  but  none  of  these  were  found  by  the  Crocker  Land  Expedi- 
tion. In  a  recent  work  on  the  fossil  Buccinums  of  Great  Britain  f  Harmer, 
1914)  three  species  in  addition  are  credited  to  Greenland.  Tht;^;  are 
fragile  (Verkriizen)  MS.  G.  O.  Sars,  dongaluia  VerkrQzen,  and  MUnii 
Stirnpson.  This  work  is  beautifully  illustrated,  many  of  the  recf^nt  an 
well  as  the  fossil  species  being  figured.  Two  new  species  are  d»<rrihed 
in  the  present  paper.  It  is  apparent  that  a  comprehensive  monograph  of 
the  species  of  the  genus  from  .\mericao  waters  is  badly  needed.  Dall 
has  worked  out  a  lai^  buccinoid  fauna  io  the  Pacific  watera,  eKperially 


primary  ridges  being  raised,  well  rounded,  with  one  to  three  secondary 
ridges  between.  About  three  secondary  ridges  occupy  the  space  of  one 
millimeter.  In  the  Greenland  specimens  the  spiral  sculpture  consists 
of  large,  nearly  equidistant  ridges,  the  interspaces  being  as  wide  as  the 
ridges.  Three  or  four  of  these  ridges  occur  in  one  millimeter.  The  pn- 
mary  ridges  are  low  and  not  conspicuous ;  there  are  two  small  ridges  oa  the 
primary  ridges  and  three  or  four  small  secondary  ridges  between  the 
primary  ridges  (PI.  XXVII,  fig.  4).  The  plan  of  the  sculpture  is  ihe 
same  in  both  undatum  and  undviatum.  A  large  specimen  measures: 
length,  68  width,  48;  aperture  length,  33;  width,  20mm. 

Many  years  ago  Stimpson  (1865,  p.  17)  maintained  that  these  two 
names  represented  different  species  although  he  remarks  that  "specific 
tangible  differences  are  hard  to  find"  and  adds  that  "there  is  a  facies, 
difficult  to  describe,  which  makes  the  forms  easily  recognizable."  VerriD, 
however  (1882,  p.  489),  remarks  that  "Our  littoral  variety  is  certainly 
very  <lifferent,  as  a  variety,  from  the  common  shallow-water  form  (rf 
Great  Britain,  but  the  latter  can  be  almost  exactly  matched  by  our 


^ 
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epecimens  dredged  abundantly  on  the  sandy  bottoms,  off  Cape  Cod  and 
south  of  Marthas  Vineyard,  while  our  Httoral  variety  seems  to  have  its 
counterpart  on  the  northern  coasts  of  Norway  and  Finmark."  From  the 
evidence  it  would  seem  that  there  are  two  forms  found  on  both  American 
and  European  shores,  typified  by  undatum  and  ujididatum.  At  all 
events,  the  specimens  brought  back  by  the  Crocker  Land  Expedition 
are  different  from  the  shells  usually  classed  as  undatum  and  they  fit  the 
shell  described  by  Moller  as  ujididalum. 

Neither  undatum  or  ujidulatum  are  listed  by  Smith  and  Jeffreys  from 
the  Grinnell  Land  region  and  it  seems  probable  that  the  Crocker  Land 
specimens  represent  the  most  northern  locality  yet  reported. 

Buodnum  balchsri  Reeve 
Plate  XXVI,  Figure  3;  Plate  XXVIT,  Figure  6 
Bvednum  belc/teri  Rrbvis,  1866,  Bdeher'a  Last  Aretic  Voyage,  p.  394,  PI,  xxxii, 
fig.  7  o;  1877,  Ann.  Mag.  Nat.  Hist;.,  (4)  XX,  p.  133,  figs. 

Bwximtm  bdiAert  Trton,  1881,  Man.  Coocb,,  (1}  III,  p.  193,  PI.  LXxvii,  fig. 
353. 

fiuccinuTn  hddteri  Pobselt,  1898,  Conapectua  Fauiue  Green.,  p.  194. 
Distribution. — West  Greenland,  Port  Refuge;  Dobbin  Bay,  Grinnell  Land,  30 


Crocker  Land  Expedition. — Etah,  two  beach  specimens. 

Among  the  beach  specimens  collected  at  Etah  are  two  specimens  of 
a  Buccinum  which  seem  referable  to  Reeve's  belcheri.  They  may  be 
described  as  follows:  shell  thin,  elongated-oval  in  outline;  spire  elon- 
gated, turreted;  suture  distinctly  impressed;  body  whorl  narrow, 
elongated,  occupying  about  two-thirds  the  length  of  the  shell;  whorls 
rounded,  somewhat  convex,  not  carinated,  plicated  or  folded;  spiral 
sculpture  consisting  of  thirty-two  to  thirty-four,  flatly  rounded,  primary 
ridges;  each  primary  ridge  alternates  with  a  secondary  ridge  which  is 
less  than  half  the  width  of  the  primary  ridge;  a  primary  and  two 
secondary  ridges  occupy  the  space  of  one  millimeter;  occasionally,  near 
the  base  of  the  shell,  the  secondary  ridges  may  be  double  and  on  the  base 
they  may  be  absent,  leaving  a  wide,  shallow  groove  between  the  primary 
ridges;  each  primary  ridge  usually  has  upon  it  two  or  three  smaller 
secondary  ridges  of  about  equal  diameter  (PI.  XXVII,  fig.  6) ;  the  axial 
sculpture  consists  of  many  close-set,  incised  growth-lines  which  give  the 
surface  a  wavy  aspect;  aperture  elliptical,  narrow,  less  than  half  the 
length  of  the  shell;  columella  apparently  without  plaits. 

Length,  50        Width,  29        Aperture  length,  27        Width,  14  mm. 
47  26  25  14  nm. 


Buccinum  q/oTteum  MoLX£R,  1842,  Index  Moll.  Groen.,  p.  84. 

Buccinum  sericatum  Hancock,  1846,  Ann.  Mag.  Nat.  Hist.,  (1)  XVIU,  p.  328, 
PI.  V,  fig,  6. 

Buccinum  cyaneum  Stimpson,  1865,  Northern  Buccinums,  p.  19. 

Buccinum  granlandicum  G.  0.  Sars,  1878,  Moll.  Reg.  Arct,  Norv.,  p.  288,  R 
Xin,  figs.  9  a-b]   PI.  xxv,  figs.  1,  2. 

Buccinum  eyantum  Verrill,  1882,  Trans.  Conn.  Acad.  Arts  Sci.,  V,  p.  493. 

Buccinum  granlandieum  Posselt,  1898,  Conspectus  Fauue  Groen.,  p.  IH. 

Distribution.— West  Greenland,  Nanortalik  to  Port  Foulke,  3-90  fatlwaa; 
east  Greenland,  Angmagsalik. 

Crocker  Land  Expedition. — Etah,  in  beach  debris. 

A  single  specimen,  apparently  referable  to  qfaneum,  occurred  in  tin 
Crocker  material,  it  is  short  and  ventricose  with  tumid  whorls,  chestnut 
colored  epidermis  and  brown  dashes  on  the  revolving  ridges.  The 
sculpture  consists  of  about  thirteen  raised  primary  ridges,  separated  by 
wide  intervals;  the  primary  ridges  have  two  to  three  secondary  ridps 
upon  them  and  the  interspaces  have  also  the  same  number  of  seoondai? 
ridges,    Xl'^t*  ^f^  usually  about  five  secondary  ridges  in  the  space  of  ODc 
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millimeter  (PI.  XXVII,  fig.  5).  Toward  the  base  of  the  shell  the  primarj- 
ri<i^ea  disappear.  Axial  sculpture  consisting  of  raised,  rib-like  growth- 
lines  which  decussate  the  surface  in  connection  with  the  spiral  ridges. 
The  aperture  and  spire  are  about  equal  in  length  and  the  columella  has  a 
strong  plait.  The  shell  measures  as  follows:  length,  40;  width,  24; 
aperture  length,  24;  width,  12  mm. 

This  shell  is  called  gromiandicum  by  many  students,  but  Chemnitz 
was  not  a  binomial  writer  and  hence  his  names  cannot  be  used.  It  is 
recorded  by  Smith,  as  aericatum,  from  Dobbin  Bay,  Grinnell  Land,  in 
30  fathoms.  It  is  not  listed  by  Jeffreys  among  the  fossils  of  Grinnell 
Land  and  northwestern  Greenland.    Listed  from  Port  Foulke  by  Stimp- 


Buccinum  cyuMum  perdix  (Beck)  Mdrch 

Tritonium  grcenlandicum  (Beck)  MOrch,  1868,  Faun.  Moll.  Islandis,  p.211. 

Buccinum  finmarehianum  VerkrilteD,  G.  O.  Sahs,  1878,  Moll.  Reg.  Arct.  Norv., 
p.  262,  Tab.  XIII,  fig.  10. 

Bucdnum  cyajuum  var.  perdix  Verrill,  1882,  Trans,  Conn,  Acad,  Arta  Sci.,  V, 
p,  492,  PI,  xuii,  fig,  5. 

Buccinum  perdix  Pobbelt,  1898,  Conspectua  Faume  Gnen,,  p.  203. 

Distribution, — Probably  the  same  as  CyaTttum. 

Crocker  Land  Expedition. — Umanak,  on  Laminaria,  July  13,  1914. 

A  single  broken,  dead  specimen  of  a  Buccinum  from  Umanak  appears 
referable  to  this  variety  of  cyaneum.  It  is  small,  without  undulations  or 
ribs,  and  with  a  thin  peristracum  similar  to  that  described  by  Verrill 
(1882,  p.  493)  "closely  lamellose  along  the  lines  of  growth."  There  are 
rows  of  short,  fine  hairs  at  the  intersection  of  the  spiral  and  axial  sculp- 
ture, as  described  by  Verrill  in  New  England  specimens.  The  spiral 
sculpture  appears  to  be  the  same  as  in  cyaneum.  In  the  specimen  col- 
lected from  Umanak  the  spire  whorls  are  decollated  and  the  lower  part 
of  the  outer  lip  is  broken.  There  are  three  whorls  remaining.  The  spoci- 
men  measures:  length,  28;  width,  18  mm. 

Baednum  tutquaryi,  new  species 
PUte  XXVI,  Figures  I,  2;  Plate  XXVll,  Figure  i 
Shell  large,  rather  thin,  turreted;  wborls  seven,  convex,  rapidly  increasing  in 
diameter,  without  axial  plications;  lulures  well  irnpresHcd;  nucleus  eroded  in  all 
specimens;  the  body  whorl  has  from  six  to  nine  raised  npintl  ridgea  usually  plaf«d 
equidistant  and  marked  by  long  dashes  of  dark  (chestnut  or  red;  sculpture  (vinsisting 
of  many  {five  in  two  millimeters)  rather  coaiKe  flat  ridges  or  threads,  separated  by 
narrow,  incised  grooves;  the  width  of  these  ridgcK  is  very  unifoim  over  the  whole  shell; 
many  of  these  ridKes  are  broken  un  into  three  smaller  ridges  separated  by  innsed 


Bucdnum  ckbUwl,  new  species 
Plate  XXVI,  Figures  7,  8;  Plat*  XXVU,  Figure  2 
Shell  large,  rather  thin,  turreted;  whorls  seven,  convei,  cariaated;  the  body  wbori 
has  four  or  five  cariiue,  the  two  upper  ones  of  which  are  raised  to  form  heavy  keek, 
causing  the  shell  to  be  strongly  unicarinate  or  bicarinate,  as  one  or  both  of  tbe  eamm 
are  prominant;  one  carina  may  form  a  strong  peripheral  keel  which  extends  well  op 
the  shell  toward  the  spire;  when  two  carina  are  present,  one  is  at  the  peripheiy  aDd 
tbe'other  just  below  the  periphery  which  borders  the  suture  in  the  upper  wberii; 
there  are  ten  or  eleven  longitudinal  folds  on  the  body  whorl,  more  or  less  oUiqii^ 
which  ertend  from  the  suture  to  the  second  carina,  but  not  below  (usually),  faniaB§ 
tubercles  or  nodes  on  the  upper  carina;  spiral  sculpture  consisting  of  very  many  (niiw 
or  ten  in  the  space  of  one  mm.)  narrow,  flattened  ridges,  separated  by  deep  indnd 
lines  (PI.  XXVII, fig.  2);  theseridgesare  not  of  equal  width;  axial  sculpture  of  fine  boa 
of  growth,  which  cut  the  spiral  lines,  forming  a  minutely  decussated  or  latticed  efled; 
thereisnodivisionintoprimary  or  secondary  ridges;  aperture  broad,  ovate  or  rounly 
ovate,  less  than  one-half  the  length  of  the  shell,  broadest  in  the  center;  outer  lip 
patulous,  somewhat  sinuous,  thickened  within  in  the  adult  shell;  pillar  lip  imdl 
excavated  above,  oblique,  with  three  more  or  lees  distinct  folds;  canal  slightly  eurwd, 
rather  wide,  siphonal  fasciole  wide;  periostracum  snMxttb.  li^t  brown,  with  dak 
brown  blotches,  especiaHy  on  the  spiral  carina 
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Length,  64  Width,  38  Aperture  length,  29  Width,  17  mm.    Holotype,  A.M.N.H. 

No.  2502. 
ftS  38  30  19.5  mm.    Paratype,  Uoiv.  lU. 

No.  Z  10872. 

Crocker  Land  Expedition. — Etah  and  Peeawshto  Point,  eight  epeci- 
mens. 

This  large  Buccinum  appears  to  be  related  to  polare  Gray,  the  spiral 
sculpture  being  of  about  the  same  charatcer,  although,  perhaps,  finer 
(Dall,  1885,  PI.,  fig.  6).  The  spire  is  much  longer  in  ekblatm,  the  ribs  are 
more  prominent,  forming  heavy  nodes  on  the  spiral  carinte,  which  are  also 
sharper  than  in  polare.  It  is  also  related  to  Hancock's  grcenlandicum 
(1846,  p.  329,  PI.  V,  figs.  8,  9),  but  is  much  lai^er,  the  spire  is  longer  and 
the  axial  ribs  are  stronger.  It  is  to  be  regretted  that  the  Crocker  Land 
Expedition  did  not  obtain  living  examples  of  this  as  well  as  of  the  previous 
species,  in  order  that  sexual  differences,  as  well  as  other  points  in  the 
animal,  might  have  been  noted. 

Bucolnum  hTdnqthanum  Hancock 
mate  XXVII,  Figure  1 
Bueeinum  hydnri^num  Hancock,  1846,  Am.  Mag.  N.  H.,  (B)  XVIII,  p.  326. 
PI.  V,  fig.  7. 

Buccinum  hydrophanum  G.  O.  Sabs,  1878,  Moll.  Reg.  Arct.  Norv.,  p.  261,  Tab. 

Bueeinum  hydrophanum  Posselt,  1898,  Conapectus  FaunK  Green.,  p.  207. 
Diatribution. — Jakobehavn  to  Dobbin  Bay,  Grinnell  I^nd,  2-300  fathoms. 

Crocker  Land  Expedition. — Etah,  Foulke  Fjord,  dredged  in  August 
1914. 

A  single  young  specimen  is  referred  to  this  species.  It  contains  six 
whorls,  which  are  much  rounded,  the  last  whorl  being  swollen,  and  the 
sutures  are  well  impressed.  The  surface  is  smooth  except  for  fine  lines 
of  growth  and  fine  spiral  ridges,  about  twenty  in  the  space  of  a  millimeter 
(PI.  XXVII,fig.  1).  A  white  shining  callus  is  spread  over  the  inner  lip.  The 
color  of  the  shell  b  yellowish  white.  The  nucleus  is  smooth,  of  one  and  a 
half  whorls,  light  yellow  m  color,  rather  flatly  rounded,  with  a  distinct 
suture.  The  post-embryonic  whorl  begins  without  marked  break.  The 
specimen  collected  measures;  length,  22;  width,  12;  aperture  length, 
11;  width,  6.2  mm. 

Jud^g  by  the  size  given  by  Hancock,  2%  inches,  and  the  number  of 
iriH)riB,  7  to  8,  the  specimen  from  Etah  is  quite  immature.  Tliat  it  is 
me  nema  evident  from  the  fact  that  but  one  specimen  was  collected, 
nflne  bang  found  with  the  beach  debris  material.     SauQt  records  this 


measures  aa  follows:  length,  32;  width,  20;  aperture  length,  18;  width. 
10  mm.  The  Bin);r]e  Bpecimcn  was  collected  alive,  the  animal  being  a  male, 
and  the  operculum  with  a.  central  nucleus.  Tumidulum  has  not  been 
previously  reported  from  northwest  Greenland  and  the  Crocker  lAnd 
specimen  appears  to  be  the  most  northern  record  recorded. 

A  lai^e  mass  of  egg  capsules  was  dredged  in  Foulke  Fjord,  August 
7, 1914,  but  it  is  not  known  which  species  laid  the  e^s. 

Ftbbopoda 

Limacinidn 
Lim»ciiu  helicliu  (Phipps) 
Clio  helidna  Phipph,  1774,  A  Voyage  towards  the  North  Pole,  p.  195. 
Argoiiaula  arctica  Fabricius,  1780,  Fauna  Grten.,  p.  386. 
Limatina  arctica  Mollek,  1842,  Index  Moll.  Gr(Bn.,  p.  77. 
Limaci'M  helicinn  G.  O.  Sarb,  1878,  Moll.  Reg.  Artt.  Norv.,  p.  328,  Tab.  sxa 

Limacirui  hdicina  Pa'WEi.T,  1898.  Conspectus  Fauiue  Green.,  p.  253. 
Distribution. ^Generally  distributed  in  Arc* 
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Crocker  Land  Expedition. — Greenland  coast,  latitude  78°  N., 
August  18,  1913. 

This  pteropod  is  reported  as  very  abundant  off  the  coast  of  Green- 
land. It  is  not  listed  by  Smith  and  may  not  extend  its  distribution 
as  far  north  as  Grinnell  Land. 

Clionida 

OUoQO  Umftcina   (Pbipps) 
Clio  limaeina  PaiPPS,  1774,  A  Voyage  towards  the  North  Pole,  p.  195. 
Clio  boreaiit  M&LLBR,  1842,  Index  Moll.  Groen.,  p.  77. 

Clioru  limaeina  G.  O.  Sabs,  1878,  MoU.  Reg.  Arct.  Norv.,  p.  332,  Tab.  xxix, 
fig.  4a-e. 

ClioM  limaeina  Fosselt,  1898,  Conspectus  Faume  Green.,  p.  256. 
Diatribution. — Generally  distributed  in  Arctic  wafers. 
Crocker  Land  Expedition. — Eltah,  in  front  of  house,  Sept.  15-19, 
1916;  collected  by  E.  0.  Hovey,  latitude  78"  N.,  August  18,  1913;  col- 
lected by  M.  C.  Tanquaiy. 

This  pteropod  is  very  abundant  off  the  Greenland  coast — and, 
with  the  previous  species,  forms  a  large  part  of  the  food  of  whales  and 
some  fishes. 
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Pkte  XXV 
Fig.  1.    AstarUertruOa  IGr^y).    A.  M.  N.  H.  No.  2483. 
Fig.  2.    Atlarte  erenala  (Gray).    A.  M.  N.  H.  No.  2483. 
Fig.  3.    AtUiTle  amala  inflala  Higg.    A.  M.  N.  H.  No.  2523. 
Fig.  4.    AstartefabMia  Reeve.    A.  M.  N.  H.  No.  2491. 
FigB.  5-7.     AstarU  borealit  (Schumacher).     A.  M.  N.  H.  No.  2494. 
FigB.  8-9.     Aslarte  borealit  sgricea  Posaelt.    A.  M.  N.  H.  No.  2489. 
Fig.  10.    AstarU  ardica  (Gray.)    A.  M.  N.  H.  No.  2490. 
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Platb  XXVII 
FJguTM  Shutnting  spind  tculpturo  of  BhcU,  Bhowing  number  of  riMBte  in  one 
mflUmeter  of  vertioal  surface. 

Fig.  1.    fiuixtnum  hj/drophanwn  Huioock. 
Fig.  2.    Bwxitmm  ekblawi  F.  C.  Baker. 
Fig.  3.    Bucdnum  Umquarj/i  F.  C^  Bnker. 
Fig.  4.     BuccinuTn  utuIuJa£um  MfiUer. 
Fy;.  5.     Barcinum  cyaneum  BruguiSre. 
F^.  6.     Burcin-um  beleheri  Reeve. 


W.7S  (829.S) 

Artlcto   Xn.— DESCRIPTIONS    OF    NEW    AMPHIBIANS    AND 
REPTILES  FROM  SANTO  DOMINGO  AND  NAVASSA 

By  Kabl  Patterson  Schhu>t 

The  Departmsat  of  Herpetol<^y  of  The  American  Museum  of 
Natural  History  has  acquired  fairly  large  collections  from  the  West 
Indies  in  recent  years.  Through  the  cooperation  of  various  departments 
of  the  Museum  valuable  collections  of  reptiles  and  amphibians  have  been 
received  from  several  islands.  Mr.  C.  R.  Halter  was  sent  to  Santo 
Domingo  in  the  summer  of  1916  and  brought  back  a  considerable  collec- 
tion from  the  northeastern  part;  and  to  this  a  small  but  valuable  collec- 
tion from  the  Province  of  Azua  made  by  Mr.  R.  H.  Beck  in  1916  and  1917 
has  been  added.  Mr.  Beck  also  collected  in  Haiti  and  on  the  island  of 
Navassa,  between  the  southern  peninsula  of  Haiti  and  Jamaica,  adding 
a  number  of  species  to  the  fauna  of  this  little-known  and  exceptionally 
interesting  island.  Through  the  kindness  of  Dr.  A.  H.  Wright,  of  the 
Zoological  Laboratory,  Cornell  University,  a  small  collection  made  in 
Santo  Domingo  by  Mr.  Axel  Olsson  and  the  author  during  a  geological 
reconnaissance  of  the  northwestern  Yaqui  Valley  (Maury,  1917,  Bull. 
Amer.  Paleont.,  V,  p.  3  et  iteq.)  is  available  for  study  in  connection 
with  the  Santo  Domingo  material  in  this  Museum.  It  is  intended  to 
supplement  the  following  list  of  new  species  with  a  more  extended  paper 
on  the  West  Indian  collections. 

■lautharodactrlua  montanui,  new  species 
DiagnosHc  Characters 

Siie  moderate;  snout  obtu§e;  nostril  much  nearer  the  end  of  the  snout  than  the 
eye;  vomerine  teeth  in  two  oval  patches  well  behind  the  choanfe;  tympanum  distinct, 
about  one-third  the  diameter  of  the  eye;  toea  free  ;  tibio-tarsal  articulation  reachii^ 
the  posterior  border  of  the  eye ;  tips  of  digits  considerably  dilated;  skin  rugose  above, 
without  longitudinal  folds;  belly  uniformly  granular. 
Detailed  Deteription 

Type:  A.  M.  N.  H.  No.  6434,  cf . 

Head  considerably  broader  than  long,  broader  than  the  body ;  snout  short,  obtuse, 
its  length  equal  to  the  interorbital  space;  canthus  rostralis  well  defined;  elbow  and 
knee  pressed  along  sides,  overlap  slightly;  heels  overlapping  when  legs  are  placed 
vertically  to  the  body;  nostrils  closer  to  the  end  of  the  snout  than  to  the  eye;  tym- 
panum distinct,  small,  separated  from  the  border  of  the  eye  by  its  own  diameter; 
disks  of  fingers  and  toes  well  developed,  about  as  large  as  the  tympanum;  toes  with 
only  a  vestigial  web;  innerandoutermetataisal  tubercles  well  developed;   a  distinct 


Detailed  Deicriplion 

Type:  A.  M.  N.  H,  No.  12595. 

Head  pointed,  snout  as  long  as  the  distfuice  between  eye  &ud  ear  opening;  ear 
opening  oval,  small,  oblique;  roatral  large,  with  a  median  cleft  above;  five  uppa 
labials;  four  lower  labials;  scales  of  head  smaU,  granular,  larger  on  tlie  snout, 
gradually  passiag  into  the  imbricate  dorsals;  mental  large,  followed  by  a  pair  of 
small  postmentala;  dorsal  Bcalee  as  lai^  as  the  ventrala,  imbricate  and  kcdod; 
one  or  two  vertebral  aeries  of  small  granular  scales;  ventral^  perfectly  amootk; 
caudals  transversely  enlarged  below  ou  the  proximal  half  of  the  tail ;  caudal  Mala 
about  twice  as  large  as  the  dorsals,  smooth;   ventral  scales  perfectly  smooth. 

Uniform  grayish  brown  above,  tighter  gray  below;  dorsal  scales  are  narrowly 
but  sharply  dark-edged  producing  a  finely  reticulated  appearance;  throat  faintly 
marbled  with  darker  gray;  labials  and  sides  of  the  head  faintly  spotted  with  white; 
a  narrow  white  line  on  the  canthus  roatralia  continued  from  the  posterior  bordct  rt 
the  eye,  converging  with  its  fellow  on  the  parietal  region,  uniting  on  the  neck. 

Length,  42mm.;  body,22mro,:  head,  6  mm.  long,  3.5  mm.  broad;  ami,6iiun.; 
leg,  8  mm. 

A  single  specimen  from  the  Lsland  of  Navassa,  collected  by  R.  H. 
Beck,  July  16, 1917. 
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Anolli   lonfleapB,  new  species 
Diagrunlie  Characters 

Dorsal  and  lateral  scales  granular,  juxtaposed,  the  ventrala  imbricate,  scarcely 
larger  tban  the  dorsals;  vertebral  rows  of  dorsak  keeled,  lateraJs  faintly  keeled, 
ventrals  distinctly  keeled;  a  dorsonuchal  fold;  scales  of  the  vertebral  line  not 
enlarged;  snout  extremely  elangBite;  tail  round  without  crest  or  denticulation; 
frontal  ridges  distinct,  supraorbital  Bemicirdea  in  contact;  head  scales  all  strongly 
ke«led;  two  enlarged  postanal  scales. 

DetaUed  Desaiption 

T>pe:  A.  M.  N.  H.  No.  12697,  d". 

HabitUBsomewhatsimilar  to  that  of /I.  porcaJu«;  body  round;  hind  legs  strong, 
fourth  toe  reaching  the  posterior  edge  of  the  orbit;  head  elongate,  longer  than  the 
tibia,  the  distance  from  the  nostril  to  the  snout  contained  five  times  in  its  length; 
tail  round. 

Head  scales  all  strongly  keeled;  frontal  ridges  distinct;  supraorbital  semicircles 
in  contact,  separated  from  the  occipital  by  two  scales,  from  the  supraorbitals  by  one 
row  of  small  scalm;  about  six  enlarged  supraorbitals;  ear  opening  small;  three 
loreals  in  a  vertical  row;  seven  canthal  scales;  ten  upper  labials  to  the  middle  of 
the  eye;  twelve  enlai^ed  lower  labials;  four  series  of  enlarged  scales  parallel  with  the 
lower  labials. 

Ventral  scales  small,  round,  imbricate,  keeled,  dorsal  and  lateral  scales  a  little 
smaller  than  the  Tentrals,  the  median  dorsals  keeled  but  not  enlarged;  a  slight  fold 
along  the  back  from  the  neck  to  the  base  of  the  tail;  caudal  scales  strongly  keeled, 
thone  of  the  lower  side  elongate,  the  keels  forming  continuous  lines;  tail  faintly 
verticillate,  three  dorsal  and  four  lateral  scales  in  a  verticil;  two  enlarged  postanals 
separated  by  two  small  scales. 

Colcff  green,  back  with  brown  patches,  probably  uniform  green  in  life;  gular 
fan  probably  white;   venter  very  light  green. 

A  single  specimen,  collected  on  the  island  of  Navassa,  July  16,  1917, 
by  R.  H.  Beck. 

AnoUs  latiroatrii,  new  species 
Diagnostic  Charaders 

Body  depressed,  head  short  and  broad,  snout  apatulate;  tail  round;  dorsal 
scales  granular;  ventrals  imbricate  and  keeled;  no  trace  of  dorsonuchal  fold; 
supraorbital  semicircles  separated  by  about  four  scales;  no  frontal  ridges;  postanals 
present. 

Detailtd  Deteriptian 

Type:  A.  M.  N.  H.  No.  12598,  d". 

Body  stout,  slightly  depressed,  bead  broad;  snout  strongly  depressed,  broad 
anteriorly;  hind  leg  reaching  the  orbit;  tail  round,  with  no  trace  of  dorsal  keel  or 
denticulation. 

Head  scales  smooth  or  faintly  keeled;  canthus  rostraJis  sharp,  canthal  scales 
eight;  no  frontal  ridges;  supraorbital  semicircles  separated  by  four  rows  of  scales; 
d  from  the  occipital  by  four  scales;  from  the  supraorbitals  by  one  row  of 


Urged  aupraoculara,  separated  from  the  supraorbi! 

scales;  ear  opening  small,  oval,  oblique;  scues  of  frontal  regioQ  about  twice  u  brp 

as  in  A.  eemUinealus. 

'  Nuchal  scales  granular,  followed  by  about  twelve  rows  of  large,  keeled,  imbriesic 
dorsals;  about  eighteen  rows  of  imbricaU,  keeled  ventrals,  as  large  as  the  dofudi: 
lateral  scales  small,  granular;  keels  of  caudal  scales  continuous,  the  median  dortal 
keel  slightly  more' distinct;  limbs  covered  with  large  strongly  imbricate  uid  kcded 
scales;  posterior  face  of  the  thighs  covered  with  granular  scales;  twelve  tranaTenety 
dilated  lamellae  under  the  fourth  toe. 

Dorsum  light  grayish  brown;  a  shaxply  defined  white  vertebral  line  fnm  Um 
enlarged  occipital  scales  to  the  base  of  the  tail;  a  similar  white  lateial  line  on  the 
upper  labials,  below  the  ear,  just  above  the  arm,  to  the  groin;  arms  and  lep  ff*j. 
venter  and  gular  fan  pure  white. 

Length,  169  mm.;  body,  39  mm.;  arm,  13  mm.;  leg,  32  nun.;  head,  10.5  bb. 
long,  a.!)  mm.  broad. 

Type  collected  by  Axel  Olsson  on  the  slopes  of  the  Mora  of  Monte 
Cristi,  Santo  Domingo.  Several  other  specimens  seen  by  the  author 
in  the  arid  environs  of  Monfe  Cristi;  the  only  additional  specim«i 
collected  is  very  poorly  preserved.  A  third  specimen  in  the  collection  of 
R.  H.  Beck,  1917,  is  probably  from  Navassa  Island. 
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CHAM«LnroBO>B,^  new  genus 

Body  eompressed,  dorsal  and  ventral  scales  sharply  distinct  from  the  minutely  gran- 
utarl&teniiai  cranial  ridgeB  highly  developed;  tympanum  distinct;  no  dorsal  or  caudal 
creat;  a  gular  fan,  as  in  Anolia;  digits  slightly  depressed,  slightly  dilated,  the  distal 
phalanx  strongly  compressed,  not  raised;  no  femoral  or  preanal  poree;  lateral  teeth 
tricuspid;    palate  toothless. 

DiScrs  from  Artoli*  in  having  the  compressed  distal  phalanges  inserted  at  the 
end  of  the  expanded  part  of  the  digit;  from  Noropt  in  the  h^hly  devebped  cranial 
cieste,  the  modified  lepidosis,  and  the  type  of  coloration :  differs  from  Tropidodaetjilus 
in  the  smooth  digital  loroells,  the  dilation  of  the  digits,  and  the  toothless  palate; 
widely  different  from  ChanucUolit  in  leindosis  and  d^ts,  but  related  to  it  ia  having  a 
circular  eyelid  with  radiate  pattern. 

Type:  Chtanalinorvpt  barbouri,  new  speciee. 

ChinwUnonqw  barbouil,*  new  species 
Diagnostic  Ckaraden 

Charoctera  of  the  genus. 
DetaiUd  DetfripHon 

Type:  A.  M.  N.  H.  No.  12602,  <f. 

Body  extremely  compressed,  the  sides  vertical  or  concave,  two  and  a  half  times 
as  deep  as  wide  at  mid-body;  head  with  rugose  cranial  ridges;  tail  long;  l^s 
large,  the  adpreseed  hind  limb  reaching  the  anterior  border  of  the  orbit,  the  odpresaed 
front  limb  reaching  the  insertion  of  the  leg. 

Lepidosis  heterogeneous.  Six  rows  of  large  doraol  scales,  with  no  trace  of  crest; 
the  two  middle  rows  narrower,  and  with  more  or  lees  distinct  keels,  the  next  two  rows 
wider  than  long,  with  very  distinct  keels  forming  a  continuous  line;  the  lateral  rows 
with  horisontolly  directed  keels,  forming  a  sharp  angle  between  the  dorsum  and  the 
sides;  twelve  raws  of  strongly  keeled  imbricate  ventrals,  slightly  mucronate,  the  keels 
forming  continuous  lines;  lateral  scales  minute,  granular,  smooth,  30^5  between 
the  ventrals  and  dorsals;  scattered  large  keeled  scales  especially  on  the  lower  half 
of  the  sides ;  a  row  of  small  keeled  scales  bordeia  the  donals  below  the  doraolateral 
angle;  limbs  entirely  covered  with  imbricate  keeled  scales,  the  keels  usually  continuous; 
head  covered  with  flat  keeled  scales;  throat  with  rows  of  small  keeled  scales;  edge 
of  gular  fan  with  two  rows  of  almost  spinoee  scales.  Tail  covered  with  imbricate 
keeled  scales,  not  at  all  verticillate;   two  enlarged,  multicorinate  postanals. 

Digits  long,  slightly  depressed,  and  very  slightly  expanded,  the  terminal  phalanges 
strongly  compressed  and  strongly  clawed,  inserted  at  the  end  of  the  expanded  portion; 
third  and  fourth  fingers  nearly  equal;  fourth  toe  much  the  longnt;  fifth  toe  set  at 
ri^t  angles  to  the  others. 

Head  shorply  V-shaped  in  outline,  strongly  ridged;  canthus  roetralis  sharp,  with 
three  lai^  scales;  loreal  region  concave;  a  large  anterior  suprsciliary  scale,  followed 
by  smaller  ones;  about  six  enlarged  keeled  scales  on  the  supraorbital  ana;  lupra- 

■Nkm«d  foriUftppttrcDI  ttt^tiaim  with  CItammteoti*  mod  Noropa. 

■Nunnl  lor  Dr.  Thomu  Bubour  of  th*  MuMom  ol  CooipustiTe  Zooloo  kl  Hkrrkiil.  kcU  kDown 
for  hii  cantributiafu  to  Abtillettn  Hcipetolaor. 


oooiput 
itdgBfi 


long,  10  mm.  brood. 
Comparivm  i>f  Panljfpm 

Tbe  nogte  ponlTpe,  K  }oiwti)e  qMctmeB  of  80  mm.  total  Inctb,  kM  tt  vwr  diA 
mnter,  the  back  almoet  wUte,  the  three  darmi  traiamne  iiMiliiigi  vwjr  dfalM^ 
tfie  lateral  marks  abeeat,  except  for  the  one  above  the  hind  leg;  tfaa  ndial  Bsktap 
of  the  eyelid  continue  to  the  Ubial  bonier  hdaim;  and  an  eontintioui  wHb  tkm  Kh 
from  eye  to  ear  and  the  line  along  the  lateral  ridge  behind;  chin  transvmdy  bamd: 
tail  with  irregular  dark  rings. 

Both  specimens  collected  on  the  island  of  Navassa  by  R.  H.  Beck, 
July  13-19,  1917. 

Amein  nsTusa,  new  species 

Oiagnostic  Charartera 

Caudal  scales  straight,  keeled;    ventral  plates  in  t«n  loi^tudinal  and  thirty- 
four  transverse  scries;   three  supraoculars;   three  tibials  much  enlarged;    meeoptf- 
chium  with  enlarged  scales;  ventralcolor  light  bluish,  throat  and  collar  yellow;  spvm 
light  narrow  dorsal  lines. 
LMaUed  Deatription 

Type:   A.  M.  N.  H,  No.  12607,  rf". 

Profile  of  head  atrungl}'  curved,  ear-opening  smaU.  KoBtral  foming  an  acute 
angle  behind;  anterior  nasaln  narrowly  in  contact  behind  the  rostral;  front«nasal 
longer  than  wide,  in  contact  with  the  large  loreal;  prefrontak  broadly  in  contact: 
frontal  in  contact  with  two  supraoculars  on  one  side,  with  three  on  the  other;  thm 
large  supraoculars,  and  a  very  small  fourth  behind  them;  frontoparietals  septtnlcd 
from  the  third  supraocular  by  a  row  of  granules:  sa  supraclliorie*,  the  firet  betweeo 
the  first  supraocular  and  the  liireal,  se|>arated  from  the  poaterior  supraoculan  by  a 
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row  of  granules;  five  occipitals,  the  outer  emallest,  followed  hj  about  two  rows  of 
irregular  poetoccipitals;  six  l&rge  upper  Ubisls  to  the  middle  of  the  eye;  five 
enlarged  lower  labials  to  tbe  same  point;  wedge  of  granular  scales  between  the  chin 
ghtetds  and  the  lower  labials  extending  to  the  first  pair  of  dun  shields;  chin  and  throat 
covered  with  granular  scales,  a  distinct  band  of  enlarged  scales  across  the  middle. 

Dorsal  scales  minute,  granular,  uniform;  ventral  platea  in  ten  longitudinal  series, 
including  the  small  lateral  seriee,  and  thirty-four  transverse  series;  collar  with  trans- 
verse raws  of  enlarged  scales;  seven  brachials,  in  a  single  series;  antebrachials  in 
two  rows,  eight  in  the  upper,  which  is  continuous  with  the  brachials;  anterior  face  of 
the  thigh  covered  with  seven  rows  of  flat  scales;  tibia  with  two  or  three  rows,  three 
scales  of  one  row  much  larger  than  the  others;  a  pair  of  posterior  postanals,  and 
two  median  ones  in  frant  of  them;  twenty-eight  scales  in  the  fifteenth  verticil  of  the 
tail. 

Ventral  plates  and  under  sidee  of  the  hind  l^p  light  blue;  breast  washed  with 
yellow;  collar,  throat,  and  chin  shields  straw-color,  with  a  tinge  of  pink;  dorsum 
black;  a  sharp  dorsolateral  white  line  on  each  side  extending  from  the  supraciliaries 
on  to  the  basal  half  of  the  tail;  between  these  a  pair  of  sharp  white  lines,  slightly 
narrower,  from  the  poetocci|»tals  to  the  base  of  the  tail;  a  vertebral  line  between 
these  more  or  less  distinct,  but  not  sharply  defined,  beginning  at  the  shoulders  and 
extending  to  the  base  of  the  tail;  a  lateral  line  on  each  side,  be^nning  at  the  ear, 
absent  above  the  arm,  continued  along  the  side  half-way  between  tbe  dorsolateral 
line  and  the  ventral  plates;  this  lower  line  continues  on  the  proximal  anterior  face 
of  the  thigh;  poeteriorly  it  is  replaced  by  a  line  on  the  posterior  face  of  the  thigh, 
extending  along  the  tail,  gradually  fading;  upper  sides  of  arms  and  legs  brown,  ver- 
miculated  with  black. 

Length,  240  mm.;  body,  83  mm.;  arm,  29  mm-;  teg,  60  mm.;  head,  22  mm., 
long,  13  mm,  broad. 

A  Bmgle  Specimen  collected  on  the  island  of  Navassa  by  R.  H.  Beck, 
July  13-19,  1917. 


M.4(7) 

Article  Xm.— FRESH  WATER  MOLLUSCA  FROM  COLORADO 
AND  ^LBERTA' 

By  Frank  Collins  Baker  * 

i.— colorado 

During  the  months  of  July  and  August,  1916,  Professor  Frank 
Smith,  of  the  Department  of  Zoology,  University  of  Illinois,  while  en- 
gaged in  biological  work  at  the  School  of  Mountain  Biology  of  the  Uni- 
versity of  Colorado,  at  Tolland,  Gilpin  County,  collected  a  number  of 
mollusks  that  are  of  more  than  passing  interest,  several  of  the  species 
being  new  to  the  Colorado  fauna  and  two  new  to  science.  Professor 
Smith  made  careful  field  notes  concerning  the  different  lakes  visited 
and  these  are  of  value  in  connection  with  the  ecology  of  these  mollusks. 
These  not€S,  as  far  as  they  relate  to  the  collection  herein  considered, 
appear  below,  contributed  by  Professor  Smith. 

Ex&minationB  were  made  of  about  25  smaJl  mountain  lakes  and  ponda  which  are 
at  altitudes  varyiog  from  8100  to  11,350  feet  and  are  withiu  a  few  milM  of  the  moun- 
taiD  laboratory  of  the  Univeraity  of  Colorado.  The  laboratory  which  was  the  center 
of  activity  is  located  at  Tolland  od  the  Denver  and  Salt  I«ke  (MoSat)  R.R.,  and 
from  it  a  part  of  the  contineotol  divide  with  numerauB  aaaociated  high-altitude  lakes 
aad  streams  are  easily  accessible.  The  locations  and  relationa  of  these  bodies  of 
water  are  well  shown  on  the  topographic  mape  (U.  S.  Geol.  Survey)  of  the  Centntt 
City  and  Blackhawk  cpiadranglea. 

Attention  was  divided  among  several  groups  of  Jnvertebrata  besides  MoUusca 
and  it  is  not  improbable  that  a  more  extended  and  thoroughgoing  search  would 
result  in  finding  at  least  Sphsriidie  in  some  of  the  places  where  they  were  not  found  in 
1916.  In  the  majority  of  the  lakes  no  mollusks  whatever  were  found.  Apparently 
the  Unionida  are  not  represented  at  all,  while  Sphsriidie  were  found  in  about  30 
per  cent  of  the  lakes  and  ponds  examined,  including  one  of  10,850  feet  altitude. 

Phy»a  and  Gofba  were  limited  to  three  bodies  of  water  of  which  none  has  on 
altitude  of  over  9600  feet.  Planorin*  of  moderately  large  stie  was  found  in  but  one, 
and  that  is  near  the  lower  limit  of  altitude;  while  Planarbii  species  of  small  sise 
were  foimd  in  five  and  quite  probably  are  present  in  still  others  although, 
unfortunately,  specimens  were  retained  from  only  three.  No  aquatic  snails  were 
found  above  an  altitude  of  9600  feet.  The  collecting  operations  were  limited  to  the 
Bhallow  parts  of  the  lakes  where  the  depth  did  not  exceed  four  feet,  but  this  included 
the  greater  port  of  the  areas  having  rooted  plants  or  coarser  forms  of  algB. 

Pactolus  Pool  lies  close  to  the  railroad,  about  two  miles  east  of  Rollinsvilk  and 
seven  miles  east  of  Tolland,  and  the  area  is  approximately  two  acres.  The  coUeo- 
tion  was  made  in  the  absence  of  the  writer  by  students  who  presumably  made  do 
effort  to  collect  the  smaU  forms. 
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lake  being  much  smaller  (area  lesB  than  an  acre)  with  leM  shallow  water  and  ilaaM 
no  coarse  vegetation. 

E^t  Crater  Lake  is  about  four  miles  west  by  south  from  Tolland,  at  ao  (ter*. 
tion  of  about  10,450  feet.  It  ia  but  little  more  than  a  mile  from  the  creat  of  thediridF 
and  preaumably  has  climatic  conditions  that  are  too  severe  for  mollusks  otbn  tliu 
PUidium.  North  Forest  Lake  is  a  little  more  than  four  miles  west  by  north  fnM 
Tolland  at  an  elevation  of  about  10,850  feet,  ia  only  about  a  mile  from  the  diridt, 
and  also  yielded  no  moUuaka  other  than  Piaidium. 

Eight  other  lakes  and  ponds  of  an  altitude  of  more  than  10,850  feet  (James  Pttk 
Lake,  Echo  Lake,  Corona  Lake  and  Beservoir,  two  of  the  Arapahoe  Lftkes,  andtsD 
of  the  Crater  Lakes)  apparently  arc  without  molluaka.  In  but  two  of  the  eight  likti 
and  ponds  having  the  lowest  altitudes  of  the  series  was  there  an  appararent  dearth  of 
molluHcan  life,  and  thesearch  in  the^e  two  was  limited  to  a  very  small  part  of  tbtilioR 
and  a  very  brief  time  interval. 

It  is  but  fair  to  state  that  the  collection  was  made  without  realiiation  that  il 
might  prove  to  contain  new  fonns,  or  be  otherwise  of  special  interest,  and  hence  it 
received  less  time  and  attention  than  it  otherwise  might,  and  it  is  quite  proUblr 
that  more  extended  collecting  operations  may  increase  the  number  of  lakes  found  lo 
contain  mollusks  and  also  increase  the  number  of  species  found  in  some  of  them. 

My  thanks  arc  due  Dr,  V.  Sterki  for  the  identification  of  thcS[Jumi- 
die  as  well  as  for  sDme  of  the  notes  on  tliis  family  contained  in  the  leit. 
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present  specimens  furnish  the  first  record  for  Colorado. 

Pisidium  huMhueuium  Pilsbry  and  Ferrtss 
Small  ponds  near  Tolland,  altitude  8880  feet;  North  Forest  Lake, 
altitude  10,850  feet;  North  Teller  Lake,  altitude  9550  feet;  Lily  lAkc, 
altitude  9375  feet. 

This  is  the  second  record  of  this  species  from  Colorado,  the  fint 
being  by  Mr.  E.  E.  Hand  (1314,  p.  144)  from  Jefferson  County  at  an 
altitude  of  7500  feet.  Mr.  Hand  found  these  shells  in  a  little  pond  about 
10  by  12  feet,  and  Professor  Smith  found  them  in  similar  small  ponds 
near  Tolland  (Henderson,  1912,  p.  55). 

Piiidium  rotundatum  Prime 

Lily  Lake,  altitude  9375  feet. 

Several  small  specimens  of  this  species,  of  an  exceptionally  lig^t 
color,  were  collected  from  this  small  lake.  This  is  the  first  record  from 
Colorado. 
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Plildlum  Tftriftblla  Prime 
Largest  Teller  Lake,  altitude  9600  feet. 
This  is  the  third  record  of  this  species  from  the  State. 

Piddlum  species 

East  Crater  Lake,  altitude  10,450  feet;  Largest  Teller  Lake, 
altitude  9600  feet. 

Several  specimens  of  a  Pisidium  were  found  at  these  localities  which 
canuot  at  present  be  placed  in  any  species. 

The  Pisidium  fauna  of  Colorado  now  numbers  ten  species,  four  of 
which  occur  in  the  neighborhood  of  Tolland;  two  species  new  to  the 
State  are  included  in  this  number.  A  careful  search  of  the  many  moun- 
tain ponds  and  lakes  which  occur  in  Colorado  would  doubtless  bring  to 
light  a  number  of  species  of  this  genus  heretofore  unknown  in  the 
State. 

Oalbft  palustris  (Muller) 

Paetolus  Pool,  altitude  8100  feet;  Smartweed  Lake,  altitude  8575 
feet. 

This  protean  Lymnfeid  was  abundant  in  these  bodies  of  water.  The 
shells  are  typical  of  the  species. 

PUnorbis  plaxata  Ingersoll 

Smartweed  Lake,  altitude  8575  feet. 

A  single  specimen  from  this  lake  seems  referable  to  the  species 
described  by  Ingersoll  {1874,  p.  402).  The  specimen  at  hand,  as  well  as 
those  described  by  Ingersoll,  seems  separable  from  trivoivis.  In  plexata 
the  last  whorl  partly  envelops  the  preceding  whorls  causing  the, last 
whorl  to  be  very  disproportionate  in  size;  while  in  trivoivis  the  whorls 
are  regularly  and  evenly  coiled,  normally.  In  plexata  the  umbilical 
opening  is  lai^e  and  deep  while  in  trivoivis  it  is  small.  The  aperture  of 
plexata  is  also  rounder  than  in  trivoivis.  Viewed  from  the  aperture  the 
last  whorl  in  plexata  is  seen  to  bend  to  the  left  while  in  trivoivis  it  con- 
tinues in  the  regular  discoidal  plane  of  the  whorls.  The  color  of  the  shell 
in  plexata  is  greenish-horn  and  the  shell  is  quite  thin. 

Since  the  publication  of  IngersoU's  paper  in  1874,  little  has  been 
said  or  written  about  this  Planoriris,  it  being  generally  considered  a 
synonym  of  trivoivis,  as  have  been  all  the  larger  species  of  this  genus. 
What  relation  this  species  may  bear  to  Planorbis  tenuis  Philippi,  I  can- 


of  the  Rocky  Mountains. 

The  Uly  Lake  specimens  are  reddiBh-horn  in  color  and  are  smaller 
than  specimens  from  Oregon,  the  largest  specimen  measuring  4  mm.  id 
greatest  diameter.  This  is  the  first  record  from  Colorado  but  it  will 
probably  be  found  in  many  other  places.  It  has  doubtless  been  cata- 
logued by  many  as  parvus  which  it  somewhat  resembles,  and  to  which  it  ti 
referred  as  a  synonym  by  some  conchologists.  A  comparison  of  autbratk 
specimens  of  the  two  species,  however,  shows  them  to  be  quite  distinct, 

Planorbis  simlUrls.  new  species 
Figure  1 
Smartweed  Lake,  altitude  8575  feet;    East  Lake,  near  ToUaod, 

altitude  8850  feet  (immature). 

Shell  thin,  yeUowiah  or  brownish-horn,  translucent  in  immature  sheila,  optipt 
in  adult  shells;  upper  surface  slightly  concave  in  the  middle,  lower  aide  couan; 
whorls  4,  regularly  increasing  in  diameter,  rounded  above  and  below;  peripbor 
rounded  near  the  ba^  of  the  »hell,  the  body  whorl  sloping  upward  at  an  aDfie  of  K 
degrees  in  some  specimens,  and  abruptly  rounding  into  the  base  of  the  aiwU  beta*; 
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umbilicUB  very  broad,  not  very  deep,  ahowiog  all  of  the  whorls;  aperture  ovate  and 
oblique  in  the  immature  ahell,  round  and  parallel  with  the  whorls  Id  the  adult  shell; 
sculpture  consisting  only  of  fine  growth-lines;  lip  simple,  not  thickened  within. 

Height,  2.5;    greatest  diameter,  6.2;    aperture  height,  2;    diameter,  2  mm. 

Holotype. 
Height,  1.7;  greatest  diameter,  4.7;  aperture  height,  1.4;  diameter,  1.5  mm. 

Paratype. 

This  small  Planorbis,  which  occurs  so  abundantly  in  Smartwecd  Lake, 
appefirs  to  be  undescribed.  Its  nearest  relative,  curiously  enough,  seems 
to  be  a  postglacial  fossil  found  in  Illinois,  Planorbis  altissimui  (Baker, 
1919,  p.  94).  It  differs  from  that  species  in  having  a  rounder  aperture, 
a  rounder  periphery,  altissimus  having  a  bluntly  angular  periphery, 
and  in  the  aperture  which  is  regularly  arched,  ovate  or  round  in  stmilaris 
while  in  aUissimus  it  is  strongly  shouldered  at  the  suture  and  the  aper- 
ture is  quite  oblique,  and  there  is  a  blunt  angle  at  the  lower  part  of  the 
outer  lip.  Adult  similaris  is  much  larger 
than  aUissimus;  in  specimens  of  the  size  of 
adult  aUissimus,  similaris  has  a  shell  two- 
thirds  grown,  and  the  aperture  is  regularly 
rounded  above,  while  in  aUissimwt  there 
is  a  distinct  shoulder.  The  last  whorl  of 
aUissimus  is  also  narrower  and  the  whorls 
are  more  tightly  coiled  than  in  similaris, 
the  sutures,  also,  not  being  as  deep. 
SimiUtris  differs  from  parvus,  (which  it 
somewhat  resembles,  in  its  larger  size, 
rounder  aperture,  and  the  peculiar  reamed- 
out  appearance  which  is  so  characteristic 
of  the  lower  surface  of  parvus. 

The  ahell  of  similaris  is  of  the  same  size  as  that  of  hirsutus  and  of 
dejiectus,  but  those  species  have  a  more  or  less  distinct  carina  at  the 
periphery,  and  the  aperture  and  body  whorl  are  quite  differently  shaped. 
This  is  evidently  the  PUmorbia  cited  by  Henderson  (1912,  p.  62),  under 
Plarutrbis  ■panms,  from  Tolland,  collected  by  Dodds.  Similaris  will 
probably  be  found  in  collections  labeled  parvus.  The  writer  has  seen  no 
authentic  parvus  from  Colorado  or  other  western  states,  although  it  may 
be  found  there.  Most  of  the  small  Planorbis  with  rounded  periphery 
have  been  called  parvus  and  a  revision  of  all  these  small  forms  will  doubt- 
less reveal  several  species  included  under  this  all-embracing  name,  as  has 
been  the  case  with  Lymnaa  palustris  and  other  fresh-wat«r  pulmonates. 
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with  the  figure,  but  the  detail  may  have  been  pencilled  in  '''■   *■    '"''"  •* 

from  the  other  individual.     It  is  also  possible  that  this       i™"""    onM.xm 
specimen  may  have  been  broken  after  the  6gure  was  made. 

I  would  aay,  looking  at  the  two,  that  figure  135  probably  representa  more  waHi 
the  norm  of  the  species  than  134,  but  the  two  are  undoubtedly  the  same  thini,  IM 
being  simply  a  faulty  drawing. 

Tryon,  in  the  continuation  of  Haldcman's  Mont^raph,  e^Hdeotly 
figures  the  same  two  specimens  (Plate  vi,  figs.  5-6)  and  remarks  thit 
Binney's  figure  133  represents  Physa  Iraskii  Lea.  Figure  6  is  said  to 
represent  a  distorted  specimen  (Haldcman's  Mon.,  p.  129). 

Two  specimens  collected  by  Professor  Smith  are  undoubtedlT 
ampullacea,  answering  perfectly  to  Gould's  diagnosis.  They  resenblr 
Binney's  figure  135,  but  the  spire  is  more  acute  and  longer,  the  last  wbori 
is  more  gibbous,  and  the  sutures  are  very  well  impressed.    One  ^«i- 
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men  has  the  outer  lip  flattened  near  the  suture  somewhat  as  in  Binney's 
figure  134.   The  two  specimens  measure  as  follows : 

Length,  23;  width,  14;  aperture  length,  18;  width,  9  mm.  (specimen 
figured). 

Length,  19;  width,  11;  aperture  length,  14;  width,  7  mm. 
The  columella  is  marked  by  a  very  strong,  gyrate  plait  and  the  inner 
Up  ia  folded  back  over  the  parietal  wall,  forming  a  widespread  callus 
which  completely  closes  the  umbilical  chink. 

Physa  ampttilacea  is,  then,  a  valid,  very  characteristic  species  of 
the  western  American  region,  not  particularly  related  to  any  other  species 
though  resembling  in  a  way  large  specimens  of  Physa  sayii  Tappan,  as 
suggested  by  Gould.  The  few  authentic  records  indicate  a  wide  distribu- 
tion; these  are,  St.  Michael,  Norton  Sound,  Alaska  (Dall,  1905,  p.  103), 
British  Columbia  (Whiteaves,  1906,  p.  117),  Nevada  (Walker,  1916,  p. 
5),  Montana  (Elrod,  1902,  p.  173),  Oregon  (Binney,  1865,  p.  79),  Wash- 
ington, California,  Utah,  and  Idaho  (Henderson  and  Daniels,  1917, 
pp.  51-65).  It  is  thus  seen  to  occur  from  Colorado  to  California  and 
northward  to  Alaska.  The  suggestion  that  Lea's  Phyaa  nuttalti,  from 
Lewis  River,  Oregon,  is  the  same  as  ampullacea  seems  scarcely  possible, 
if  Lea's  figure  in  the  Observations  (Plate  xxrv,  fig.  93)  correctly  repre- 
sents the  species.  Both  ampuUacea  and  nuttalii  are  listed  from  British 
Columbia  by  Whiteaves  (op.  cit.,  p.  117),  the  latter  identified  by  Dall. 
P.  amptdlacea  is  probably  widely  distributed  in  Colorado  where  it  may 
have  been  identified  as  the  protean  gyrina. 

PhrM  imiUil,  new  species 
Figure  3 
Largest  Teller  Lake,  altitude  9600  feet. 

Shell  compreesed,  cylindrical,  riongated,  thin;  color  dark  horn  to  blackish  or 
blotched  with  dark:  spire  short,  brofkdiy  conic;  whorls  probably  (spire  decollaW) 
5-8,  narrow,  the  last  whorl  narrow  and  compressed,  cylindrical;  sutures  well  im- 
pressed; the  slope  of  the  whorl  is  at  such  an  angle  that  a  line  drawn  from  the  spire 
to  near  the  periphery  of  the  body  whorl  would  touch  thegreater  portion  of  the  whorls; 
aperture  long,  seven'ninths  the  length  of  the  whole  shell,  narrow  above,  expanded 
below,  the  slope  of  the  upper  part  of  the  outer  lip  continuing  the  general  slope  of  the 
spire  without  marked  break;  outer  lip  flattened  in  the  center,  margined  with  red; 
columella  reflexed  over  the  body  whorl,  farming  a  distinct,  heavy,  twisted  or  gyrate 
plait,  and  leaving  a  very  narrow  flattened  umbilical  chink  at  the  baee  of  the  fold; 
the  inner  hp  forms  a  wide  spreading  callus  over  the  body  whorl;  sculpture  consisting 
of  heavy  impressed  spiral  lines;  in  old  specimens  the  growth^ines  form  heavy  longi- 
tudtnal  streaks  in  a  somewhat  zebra  fashion. 


PbTM  tTMkU  Lea 

Smartweed  Lake,  altitude,  8575  feet. 

A  single  adult  specimen,  19  mm.  in  length,  and  a  number  of  youof 
and  immature  individuals  were  collected  from  this  lake.  The  adult 
specimen  is  typical,  according  perfectly  with  Lea's  descriptioD  aod 
figure  (Observations,  p.  119,  Plate  xxiv,  fig.  80).  The  dimensions  &re: 
length,  20;  width,  12  mm.  Traskii  was  originally  described  fromRiolw 
Angeles,  California.  It  has  a  wide  range,  having  been  suthentically 
recc^nized  from  Colorado  to  California.  According  to  Ptlsbry  and 
Ferriss  (1811,  p.  198)  traskii  is  a  synonym  of  Pkyaa  virgata  Gould;  if 
this  be  true,  the  distribution  will  be  extended  to  Arizona  and  New  Mexico. 

The  specimens  collected  by  Professor  Smith  provide  the  first  authen- 
tic record  for  Colorado.  It  is  interesting  to  note  that  the  locality  is  on 
the  eastern  side  of  the  continental  divide.  Henderson  (1907,  p.  183) 
recorded  tnrgala  from  several  parts  of  Colorado,  but  the  reference  to  thia 
species  is  said  to  be  doubtful. 


and  for  this  reason  the  new  species  is  of  special  interest. 

Oalb*  (StaffnicoU)  trukU  (Tryon) 
Several  specimens  of  this  western  lymnseid  were  collected  io  the 
Brazean  River,  Alberta.  They  resemble  figure  8  on  Plate  xxxix  of  the 
Lymniea  monograph  before  referred  to.  As  far  as  known  to  the  wriwr, 
this  ia  the  second  record  from  Alberta  (and  also  from  Canada),  a 
previous  citation  being  Banff  (Baker,  op.  ctt.,  p.  369).  Traskti  is  prob- 
ably widely  distributed  in  western  Canada,  and  it  it  is  to  be  looked  for 
especially  in  the  lakes  and  rivers  of  British  Columbia  and  Aiberta. 
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Article  XTV.— NEW  SPECIES  OF  CL^NODONTS  FROM  THE 
FORT  UNION  (BASAL  EOCENE)  OF  MONTANA 

Bt  Jambs  Williams  Gidlbt 
AssT.  Curator,  U.  S.  Natiokai.  MnsEou 

Platb   XXVIII 

The  genus  Chenodon  was  proposed  by  Scott,  in  hia  revision  of  the 
North  American  creodonts'  to  include  two  or,  at  moat,  three  species, 
MiodtETius  ferox,  M.  corrugalua  from  the  Torrejon,  and  M.  ■prologonioides 
from  the  Puerco.  These  species  had  earUer  been  described  by  Cope' 
and  were  grouped  by  hira  under  the  genus  Mioclcenus  together  with  a 
heterogeneous  lot  of  species  representing,  as  recognized  by  Scott,  at 
least  four  families  belonging  to  two  orders.  Since  the  time  of  Cope,  the 
characters  of  these  early  Eocene  mammals  have  become  better  known 
through  the  discovery  of  more  complete  material,  and  this  wider  knowl- 
edge has  formed  the  basis  of  much  discussion,  by  later  writers,  regarding 
the  possible  relationships  of  the  creodonts  in  general,  and  particidarly 
the  position  occupied  by  the  Arctocyonidie,  the  family  to  which  the 
genus  CliBnodon  belongs.  Regarding  the  affinities  of  ClcBtiodon,  and 
especially  its  possible  relationship  to  the  modern  bears,  there  has  been 
much  uncertainty,  and  opinions  have  differed  rather  widely.  The  present 
communication,  however,  is  confined  to  the  description  of  material, 
discussion  of  relationships  being  reserved  for  a  future  presentation.  The 
Fort  Union  material  here  described,  therefore,  is  of  especial  interest, 
since  it  extends  considerably  our  knowledge  of  this  important  group  of 
creodonts. 

In  preparing  this  paper,  I  have  had  for  comparison  and  study,  in 
addition  to  the  Fort  Union  material  in  the  U.  S,  National  Museum  col- 
lection, all  the  better  Clanodon  specimens  recently  secured  from  the 
Torrejon  of  New  Mexico  by  the  American  Museum  field  parties,  and  the 
types  described  by  Cope.  I  wish  here  to  express  my  appreciation  for  the 
loan  of  this  material  so  generously  granted  by  Professor  H.  F.  Osbom 
and  Dr.  W.  D,  Matthew,  and  I  am  especially  indebted  to  them  for  the 
use  of  four  drawings,  here  published  for  the  first  time,  illustrating,  in 
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part,  one  of  their  be 
for  illustratioDB  bav< 

In  the  Nationa 
Sweet  Grass  Count; 
represented.  Only  < 
as  represented  by 
represent  a  distinct  { 
generic  name. 

The  above^nei 
in  the  American  Mi 
what  fuller,  definiti 
given. 


Type.—CIanodc 

In  defining  this 
tary  condition  of  tl 
European  genus  Ara 
lees  completely  quai 
American  genus. 

In  1901,  usmg  somewhat  better  material,  Matthew  man  dnrif 
defined  the  genus  Clvmodon  as  follows:* 

Upper  premolars  moderately  reduced,  the  first  one-rooted,  seoood  two-roottd. 
third  and  fourth  tbree-rooted  with  high  trihedral  protocooe  ( — paneone  of  idoIwi) 
and  weak  cingular  cusps  at  the  bases  of  the  three  solid  an^ee.  Upper  moUnmb 
threelowsubequalcusps,  strong  metaconule,  somewhat  weaker  hypocooe  and  tni]' 
small  paraconule.    Metaconiile  weak  and  hypocone  absent  on  m*. 

By  aid  of  the  more  or  leas  important  characters  presented  in  the  fine 
specimen  of  C.  corrugalus  here  figured  (see  Figs.  1  and  2)  this  definitkn 
may  be  still  farther  expanded  as  follows: 

Dental  formula,  i?.  c\,  pi,  mi;  skull  creodont  in  general  type,  that  is,mBiim 
elongate,  brain  small,  sagittal  crest  high,  canines  large,  and  lygomatic  arclwa  betir; 
lower  jaw  deep  with  lower  border  of  ramus  considerably  and  evenly  curved  utao- 
posteriorly;  upper  premolars  moderately  reduced,  with  short  diastema  behiod  p*; 
first  and  second  upper  molars  subquadrat«  with  three  low  subequal  cuspa,  and  smtl 
but  well-defined  hypocopes;  m'  not  greatly  diminished  in  siie,  but  with  roetiam 
slightly  reduced  and  with  no  hypocone;  carpus  with  scapbo-centrnle  and  hum 
separaU  but  progressing  toward  the  development  of  a  fused  scapho-lunar  typical  of 


1919]  Gidky,  New  Speeiet  of  Clanodonlt  from  Montana  545 

the  true  carnivores;  proxiinal,  or  radial,  facets  of  scaphoid  and  lunar  aubequal; 
tarsal  elements  relatively  short  and  broad;  astragalua  articulating  and  Blightly  but 
distinctly  interlocking  with  cuboid;  aavictilar  facet  of  cuboid  not  entirely  continuous 
with  those  of  the  aatmgalus  and  ectocuneiform;  femur  with  third  trochanter  but 
little  below  level  of  lesser  trochanter  in  position;  dipt  IV,  at  least  of  the  hind  foot, 
longest  of  series.  (Some  of  these  characters,  the  last  two  especially,  are  possibly 
common  to  all  speciee  of  the  family.) 


Fi|.  3.    Clannim  evmioatut.     Proiimiil  end  o(  riglil  femur.     A.  posterior  view;  B.  outer  aide 
Tin.     No.  lOMS,  A.  M.  N.  H.  CoU. 

CUmodan  cf .  ferox  Cope. 

I  proviaionally  refer  to  the  Torrejon  species  (C.  ferox),  the  specimen 
above  mentioned  from  the  Montana  locality.  It  consists  of  a  portion 
of  a  right  lower  jaw  carrying  a  single  molar,  m,  (U.  S.  Nat.  Mus.  No. 
6156).  This  molar  differs  from  the  corresponding  tooth  in  specimens 
from  .the  New  Mexico  locality,  with  which  I  have  compared  it,  in  the 
following  minor  details:  talonid  slightly  narrower  than  trigonid  (the 
reverse  in  the  Torrejon  specimen),  enamel  wrinkling  more  pronounced 
within  the  basin  of  the  talonid,  less  pronounced  on  the  outer  walls  of  the 
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protoconid  and  hypoconid;  paraconid  and  entoconid  more  depressed, 
the  former  being  extremely  vestigial.  The  tooth  agrees  in  size  and 
general  appearance  with  its  homologue  of  the  Torrejon  specimens,  and 
the  slight  differences  here  noted,  with  the  possible  exception  of  the 
narrower  proportions  of  the  talonid,  may  be  found  to  come  readily  within 
the  range  of  individual  variation  when  several  specimens  can  be  com- 
pared. It  is  possible,  however,  that  more  complete  material  from  the 
Montana  locality  may  establish  the  possibility  that  the  present 
specimen  belongs  to  a  new  species. 

The  specimen  here  described  came  from  near  the  top  of  the  upper 
member  of  the  Fort  Union,  designated  by  Stone  and  Calvert'  as  the 
"massive  gray  Ft.  Union  sandstone"  section  overlying  the  "Lebo 
andesitic  member  of  the  Ft.  Union  formation."  It  therefore  represents 
a  horizon  about  5000  feet  above  the  base  of  the  Fort  Union  and  3000  feet 
or  more  above  the  stratum  from  which  came  the  other  material  here 
described. 

SmooLMmonom,  new  genus 

Type. — Ntodanodon  morUanenna,  new  species. 

Definition  of  Oenut. — Dental  formuU  as  in  Ctanadon;  cranial  portion  of  skull 
relatively  long  and  deep;  interorbJtal  space  apparently  much  narrower,  and  post- 
orbital  constriction  longer  and  more  slender  than  in  CUsnodon;  anterior  premolars, 
upper  and  tower,  much  reduced;  in  upper  jaw  distinct  diastema  behind  p>,  and 
betweea  p*  and  p";  the  firat  premolar,  above  and  below,  lies  closely  apprised  to 
the  canine;  hypocone  in  m'  and  m'  rudimentary,  wanting  in  m';  m>  much  reduced, 
subpval  in  outline  with  relatively  small  metacone.  Carpus  and  tarsuB  much  as  in 
Clanodon,  but  differing  in  minor  details  as  follows:  lunar  relatively  small,  radial 
facet  being  not  more  than  two-thirds  as  wide  as  that  of  the  scaphoid;  fibular  facet 
of  the  calconem  much  reduced  or  wanting;  neck  and  head  of  astragalus  relatively 
thin  and  broad;  cuboid  with  facet  for  the  astragalus,  navicular  and  ectocuneiform 
arranged  horisontally,  nearly  paralleland  merging  into  each  other.  (See  PI.  XX VI II, 
Ggs.  I  and  la.) 

Heoolonodon  montanBiuii,  new  species 

Tifpe.—No.  8362,  U.  S.  National  Museum  Coll.  Parts  of  a  skeleton,  including 
considerable  portions  of  the  skull  and  lower  jaws  carrying  most  of  the  dentition, 
several  bones  of  the  fore  and  hind  feet,  portions  of  a  femur,  a  radius,  several  frag- 
ments of  ribs,  and  a  tew  vertebra.    Collected  by  Mr.  A.  C.  Silberling. 

localiJit.— "Gidley  Quarry,"  Sec.  23,  T5N,  R15E.  Sweet  Grass  County, 
Montana. 


Length  p*  (eatinmtod) 7Jiiia. 

Width  p' 7^miii, 

Length  m' 9Aim. 

Width  m' ICOnun. 

Length  m' SJmin. 

Width  m* Mmm. 

Length  of  lower  dental  series  c  to  mj .65J]bp. 

Length  mi  to  ms 28JDiin. 

Length  m; B.4  mo. 

Width  mj lAnn. 

Length  mj , . . , .  9.9  min. 

Width  mj e^Som. 

Depth  of  jaw  at  rai.  ,. 21.5 nin. 

Depth  of  jaw  at  pa 18.2  nun. 

Total  basal  length  of  skull  (eatimated) 155.0  mm 

Width  of  skull  across  orbital  region,  including  xygomas  (e8tiinat«d) 65.(luffl. 

Even  in  our  present  knowledge  of  the  clcenodont  group  it  is  difficult 
to  determine  the  limits  of  individual  variation  and  species  character!; 
and  it  is  quite  probable  that  some  of  those  here  stated  have  a  much  wider 
significance  than  1  have  here  given  them,  while  others  may  have  le^ 


1919]  QidUy,  New  Species  of  ClanodonU  from  MotUana  551 

importaDce.     This  statement  applies  equally  to  the  following  more 
detailed  description  of  the  type  specimen. 

The  skull  is  not  greatly  specialized  but  shows  the  following  char- 
acteristic modificationB:  glenoid  fossie  situated  forward  in  position  as  in 
the  Miacidie;  sagittal  crest  high  and  prominent  (primitively  correlated 
with  the  small  brain,  and  the  large  canines  with  which  were  doubtless 
associated  heavy  temporal  muscles),  occipital  crest  but  little  expanded; 
nasals  long,  slightly  widening  forward  and  overlapped  by  a  considerable 
portion  of  the  maxillary  in  the  normal  creodont-camivore  way;  posterior 
root  of  zygoma  prominent  with  roof  of  glenoid  fossse  depressed  below  the 
level  of  basisphenoid  plane  as  in  the  bears;  relative  position  and  arrange- 
ment of  cranial  foramina,  also  as  in  the  Ursidse,  that  is,  the  optic  foramen 
is  placed  well  forward  of  the  anterior  sphenoidal  fissure  which  lies  close 
to  the  foramen  rotundum,  with  the  anterior  opening  of  the  alisphenoid 
canal  just  below  them;  the  ethmoid  foramen  lies  nearly  above  the  optic 
foramen  and  well  behind  the  postorbital  process  (an  important  character, 
aa  the  position  of  this  foramen  marks  the  posterior  border  of  the  cribri- 
form plate  of  the  ethmoid);  foramen  ovale,  and  posterior  opening  of  ali- 
sphenoid canal  connected  by  a  groove  or  depression  which  is  separated 
from  the  basisphenoid  plate  by  a  prominent  ridge  of  the  alisphenoid. 

The  foot  elements  preserved  show  the  following  special  features: 
the  carpus,  as  represented  by  the  fused  seapho-centrale  and  the  lunar, 
(see  Fig.  7)  may  be  considered,  in  a  sense,  generalized  in  type,  although 
these  elements  were  apparently  approaching  the  stage  of 
fusion  to  form  a  scapho-lunar  as  in  modern  carnivores, 
the   lunar   being   closely   interlocked    with   the  fused 
seapho-centrale,  and  probably  already  functioning  aa  pig.  7.    jv«- 

the  typical  scapho-lunar.  These  elements  differ  from  ((<"«"*■"  monunen- 
the  corresponding  ones  in  Clcenothn,  as  already  stated,  Brapho-ceDtraie. 
in  that  the  lunar  is  relatively  smaller,  the  radial  facet  """""w  f""-  w. 
being  about  two-thirds  the  width  of  that  on  the  8362.  u  s.  n.  Mm' 
scaphoid  and  less  than  one-half  the  total  width  of  '^°" 
the  latter.  In  both  elements  the  vertical  depth  of 
the  anterior  face  is  relatively  less.  Compared  with  the  scapho- 
lunar  of  Uraus  they  are,  taken  together,  relatively  broader  trans- 
versely and  less  deep,  and  the  scaphoid  differs  in  the  greater  relative 
size  of  the  facets  for  the  trapezoid  and  trapezium,  and  in  the  more 
lateral  position  of  the  trapezium  facet.  A  transition  to  the  scapho- 
lunar  of  the  ursid  type  from  these  elements  may  well  have  been  effected, 
however,  through  a  shifting  or  extension  backward  of  the  inner  portion 


tion  of  the  astragalar  facet  which  cuts  off  the  sharp  ^^  '■  "'"''^ 
angle,  or  protuberan'-e,  observed  at  this  point  in  hiui  foot.  a.  ^n  d 
the  Utter.  ',™i*''?""''^ 

IV.     II.     Tip.  ^B- 

NoocuBQodon  BlllMrllngl,  new  species  ^^  ^^^ 

Type.—iia.  8363,  U.  S.  National  Museum  Coll. 

Portion  of  right  maxillary  carrying  cheek  teeth,  p*  to  m>,  and  alveoli  foreuigt 
and  premolars  1  and  2.    Same  locality  and  horixon  BS  N.  mmtantiuit.    CoDeetei  bjr 

J.  W.  Gidley. 
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Deacription. — A  slightly  smaller  species  than  N.  wum/oneum  from  which  it 
differs  aa  follows:  cusps  of  all  the  molars  seemingly' more  depressed;  m' and  pin's'* 
somewhat  less  reduced  although  more  reduced  than  in  Ckenodon;  aJI  the 
cheek  t«eth,  except  p",  relatively  wider;  distance  between  p'  and  the  canine  rela- 
tively greater  indicating  a  somewhat  more  elongate  face;  infraorbital  foramen 
approaching  nearer  to  the  alveolar  border  above  p*. 

This  species  id  size  approximates  C.  protogonioides  (Cope)  but  is 
apparently  clearly  distinKuishable  from  the  Puerco  species  by  the  much 
greater  reduction  and  more  oval  contour  of  m',  and  in  the  relatively 
wider  proportion  of  all  the  cheek  teeth. 


A,  crown  Tiew;    B.  out«r    lids  view.     rt.     Type  speeUnm  No. 
8363,  U.  B.  N.  Miu.  Coll. 

Meabdrbmbntb  or  N.  tUberlingi 

Ctom' 60.0  ni 

p>tom* 34.5  ni 

■n>  to  m* 21.4  m 

m' length 7.0  m 

m' width 8.8  K 

m'  iMigth 7.4  n; 

m*  width 11.5  n 

m'  length 5.0  ff 

in' width 9.0  n 

Distance  between  p' and  p* 5.0  n; 

Height  of  p*  (outside) 5.5  n; 

hatgLh  of  canine  alveolus 7.5  m 


Measurements 
Lei^th  of  iDi 9.7  ma. 

Width  of  ms 8.4  mm. 

Length  nij ftflran. 

Width  of  ma T.fimm. 

Depth  of  jaw  at  mi. IG.Omm, 

Unfortunately,  as  in  the  type  of  N.  mtberlingi,  the  enamel  of  Ibf 
molara  has  been  considerably  damaged  through  weathering  or  leaching 
by  surface  water,  which  somewhat  obscures  the  detailed  structure. 
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The  generic  reference  is  provisional,  since  certain  features,  as  the 
straight  and  more  slender  proportions  of  the  jaw  and  rdatively  greater 
width  of  the  lower  molars,  so  sharply  distinguish  Pf.  latidens  from  all 
other  species  of  this  genus  or  of  CUenodon.  They  suggest  that  its  affinity 
to  the  group  to  which  I  here  assign  it  may  be,  after  all,  not  very  close. 
More  complete  and  better  preserved  material  may,  therefore,  necessi- 
tate placing  it  in  a  distinct  genua. 


CUenodonta  and  bears.    That  representing  the  bean  was  selected  as  beinK  e: 
the  relative  expansion  of  its  distal  end. 


Bou-niK  A.  M.  N.  H. 


c> 
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ArtlcU  XV.— NEW  TITANOTHERES  OF  THE  HUERFANO 
Br  Henst  Fairfield  OsBotiN 

Renewed  exploration  of  the  Huerfano  Basin  of  Colorado  by  the 
American  Museum  party  under  Mr.  Walter  Granger  assisted  by  Mr. 
George  Olsen,  with  the  cooperation  of  Mr.  R.  C.  Hills  of  Denver,  during 
the  season  of  1918,  has  resulted  in  very  important  additions  to  our 
knowledge  of  this  Lower  Ek>cene  fauna  and  of  its  relations  to  the  little- 
known  fauna  of  the  base  of  the  Bridger  formation,  Wyoming,  known  as 
Bridger  A. 

The  geologic  results  will  be  fully  reported  by  Mr.  Hills.  The 
general  palteontologic  results  will  be  reported  in  detail  by  Mr.  Granger. 
In  the  meantime,  immediate  description  of  the  new  titanotheres  seems 
desirable. 

Besides  the  collections  referred  to  in  the  following  description  of 
the  Huerfano  fauna,  there  is  a  small  collection  in  the  United  States 
National  Museum  made  by  Mr.  J.  Milligan  for  Mr.  Hills  about  1885. 
It  includes  upper  molar  teeth  referable  to  the  titanotheres. 
GEOLOGIC  RELATIONS 
The  Huerfano  proves  to  be  about  3500  feet  in  thickness.  Its  faunistic 
subdivision,  as  already  described  by  Osbom  and  Wortman,'  is  in  the  two 
life  zones: 

Upper  Huerfano,  Huerfano  B,  fauna  of  surviving  EotHanopa,  of 
Palceosyops  {Limnohyopa)  fonlinalis,  of  Eometarhinus,  of 
Trogostis,  etc.,  which  now  appears  to  be  of  similar  age  to  the 
fauna  of  the  base  of  the  lower  Bridger,  namely,  Bridger  A, 
Trogosus,  P.  fontinalts  zone. 
Lower  Hderfano,  Huerfano  A,  fauna  of  abundant  Lawbdolherium 
and  rare  Eotitanops,  similar  to  that  of  the  Lost  Cabin  formation, 
upper  Wind  River  levels.  Wind  River  B,  Lambdotkerium- 
Eotitanops  zone. 

New  Section  of  the  Hdehfano  Beds 

The  accompanying  section  (Fig.  1),  prepared  by  Mr.  Granger  from 

his  recent  exploration,  considerably  alters  our  previous  estimates  both  of 

the  thickness  of  the  Huerfano  formation,  which  now  rises  to  3500  feet, 

and  the  relations  of  the  respective  Wind  River  and  Bridger  fautue.    The 

■OiboiD,  B.  p.,  1SB7.  Bull.  Anur.  Miu.  Nil.  HiM.,  IX.  pp.  247-258. 


I«T^.     Att«r  Orsniw.  191B. 
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Wind  River  Lainhdotherium  zone,  Huerfano  A,  proves  to  be  between  150 
and  200  feet  in  thickness  and  is  located  at  the  bottom  of  the  upper  third 
of  this  fOTmation,  although  the  exact  level  has  not  been  ascertained.  The 
Bridger  Palaosyops  fontttuUis,  Eomelarhitius,  Trogosus  zone  occupies 
the  uppennost  500  feet.  This  section  corresponds  with  the  line  drawn 
from  the  western  edge  of  the  formation,  near  the  mouth  of  Poison  Cafion, 
eastward  to  Gardner,  along  the  Huerfano-Muddy  Divide,  thenoe  south- 
east to  the  Cuchara  outcrop  on  South  Oak  Creek. 

NEW  PAL.GONTOLOGIC  RESULTS 
The  chief  new  results  are  as  follows:  (1)  The  discovery  in  Huerfano 
B  of  six  specimens  which  cannot  be  separated  specifically,  or  by  measure- 
ment, from  the  type  of  PaUeoayopa  {Limnokyops)  fontmalis  Cope,  the 
only  titanothere  certainly  known  to  occur  in  Bridger  A.  (2)  The  correla- 
tion of  Huerfano  B  with  Bridger  A  is  further  sustained  by  the  presence  of 
EoTneiarkinaa  huerfaTtensis,  an  ancient  species  which  caxnoB  the  Metar- 
kinue-Meaatirkinu8  group  of  titanotheres,  hitherto  known  only  in  the 
upper  Bridger,  back  to  the  base  of  the  Bridger,  a  discovery  of  great 
phyletic  interest.  (3)  At  the  same  time,  the  correlation  of  Huerfano  A 
with  Wind  River  B  is  strengthened  by  the  presence  of  two  known  species 
of  LambdoOienum  and  a  third  new  one,  all  of  which  occur  in  both  forma- 
tions. (4)  The  discovery  in  Huerfano  B  of  two  diminutive  know 
of  titanotheres  referred  to  the  genus  E<dUanopt,  namely,  E. 
E.  broumianus,  and  of  the  new  species,  E.  minimus,  appears  to  indicate 
the  survival  of  a  dwarfed  group.  E.  minimus  is  a  pygmy  compared  with 
the  contemporary  Eometarhinus  huerfanensis  and  with  the  still  larger 
Palaosyops  fmUinalia. 

The  conspectus  of  these  resulte  in  titanothere  evolution  appears  as 
follows : 

1  II  III  IV 

Wind  River  B  Lower  Huerfaao  Upper  Huerfano    Lower  Bridger 

(Lost  Cabin)  (Huerfano  A)        (Hnerfano  B)         (Bridger  A) 

Lamhdathenum  popooficum *(?) 

LatrAdalhtrijim  prUcum * 

Lambdathtrium  programim * 

LanAdolheriam  nuiffnum * 

BotUanopa  brountaniu * 

EotiUmop*  gregoryi -    - .  * 

BiAitancrp$  mtntmui 
EomeUifhiimt  hverfanentis 
PaUtoeyopt  (lAmnohyopt) 
fofUittaUi * 
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TDUR  SP&Cms  07  lUilfiDOrmfBIVif  F^H  TPS  WVm  HCE&VAMO, 
LAMBDOTBMBIVU  HUmt 
In  1807  s  apedmoQ  of  L(m6daM«rMim  wu  diseovared  in  the  lower 
Htierfano  by  Wortnum  and  provMoBRl^  identified  as  L.  papoagiam, 
at  ijutt  time  the  tmiqiw  qwdee  of  the  Wind  River.  Tlte  diBoomr  of 
three  G^er  epeoifio  stctgn  in  the  erolution  <rf  UiiB  genus,  oommm  to 
Wind  River  B  and  Huerfano  A,  mtey  be  desoiibed  in  tlie  ttfder  of  evolu- 
tion. ■  .       ^ .•■■  ' 

lambdottMrinm  priMom  Oebom 
This  Wind  RlTsr  ipeciefl  is'klenta&fld  it  HoCTfano  A  by  Amer. 
Mtu.  17828,  a  fine  pair.af  jam  ttoan  Qaida  GafbML  The  apee^  char- 
acter  of  pi,  vi^out  iraee  of  mataamd,  la  dearly  shown  in  fig.  3.  TUs 
^wcies  is  tepreemted  by  aftatiust  jaw,  w^  teeth  of  the  same  siae, 
Amer.  Mus.  17528,  in  which  {>■,  alao  vntkont  metauimd,  is  in  a  sBgM^ 
more  adntooed  stage  <tf  eroluttot),  tiw  taloaid  bving  broadw. 

This  Bpeciee  is  alao  doubtf^  r^neaeoted  by  1^  imperfeotJVMt- 
men  of  upper  teeth  referred  to  Xi.  popwgteian  hy  Wiprtmaa,  Amtt.  lAp, 
2888,  aa  well  aa  by  the  nendy  fmiad  qieoimei),  Amer..  Mas.  17520,  ol 
approximately  the  eame  site.'  Is  tiiis  speomen,  AmM*.  MuB.  17SS8, 
found  three  miles  east  of  Qardner  Bufte,  (be  iscdated  upper  teeth  qf  two 
Bides,  including  p*-m*,  show  the  following  characters:  (1)  mtdars  di^i^ 
amaller  than  in  the  referred  specimen  of  L.  progreseum;.  (2)  conules  and 
cingulum  not  so  well  developed;  (3)  measurement  slightly  inferior  to 
those  of  the  type  of  L.  popoofficum. 


LunbdotlwTluin  progrMium  Osbom 
This  Wind  River  type  is  distinguished  by  pi  vnth  strong  metaamid, 
.,  submolariform.    A  series  of  molar  teeth,  p*-m*,  represented  in  Fig.  2, 

■Tlw  tTpw  of  L.  (»paa(r<eu«  sad  L.  prueum  ua  botli  lower  jiwi  rrom  tb*  Wind  Ritm;  •■■« 

■lo  lower  jmn  from  tb«  HtMrfuio  poritivdy  rofsrabis  to  L.  priteummd  iiaiMT«(«nU*ta£. 

it  (MDU  beat  to  unin  thcoa  two  aata  of  upper  taetta  to  L.  pritcum  alio. 


L.  prijcum  ref. 
A.M.I75Z6\  j- 


A-M.I7527  {p3re^)     y 


L.  macfnum  type 

{.  3.     No.  1753S.    Low«  jkw  of  LambdaOtnium  priKiim.  relerred  ipecimcn  From  Huerfano  A,     OuUiils  knd 

J.  17U7.    Outer  view  of  type  J>ir  ot  lambdMAgnun  moffnun.  Huertino  A. 

a  15000,     Flnt  and  ■eoond  i]p[>er  moUn  of  Lambdothtriam  moffniim,  referred  ipecimea  from  the  Wind  River 

>D  of  the  Bishom  Buin.  Wyomini. 


PrM, 

Huerfano  A         Ref.         L.  priucum  Amer.  Mus.  17526     067 

Wind  River  B     Type        L.  popoagicum  "  "       4863       0» 

"      R         "  L.  progressum  "  ■'      14917      OTlr 

Huerfano  A  "  L.  magnum  "  "     17527     071 

M'-M= 

Huerfano  A         Ref.         L.  prtscum  Amer.  Mub.  17520     0215 

A  "  L.       "  "         "      2688     1X25 

Wind  River  B        "  L.  popoagicum  "  "     14902      0250 

Huerfano  A  "  L.  progressum  "  "      17330 ,  OKJ 

Wind  River  B       "  L.  magnum  "         ■•     15600     <tr,i 

These  measurements  show  that  there  is  not  a  great  ran^e  in  ri» 
between  the  smaller  and  the  larger  animals  referred  to  this  genus. 

THREE  SPECIES  OF  DWAUF  EOTITANOPS  FROM  THE  UPPER 

HUERFANO,  TROGOSUS  ZONE 
The   tnie  Wind    River  beds   contain   (1)  the   larger  titanotherw 
Eotilarwps  borealis  (Cope),  E.  princeps  Osbom  and  E.  major  Osbom: 
(2)  also  two  diminutive  types  of  titanotheres,  E.  brovmianua  (Cope)  and 
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E.  gregoryi  Osborn,  the  latter,  up  to  the  present  time,  the  smallest  true 
titanothere  known .  It  is  supposed  that  the  larger  forms  ( 1 )  are  ancestral 
to  the  Bridger  Palseosyopinse  {PaUeosyops,  Idmnohyops);  the  smaller 
forms  (2)  appear  to  be  represented,  in  the  Huerfano,  in  survivals  of 
three  stages  of  diminishing  size,  as  follows. 

Kotltuops  browniuiua  (Cope) 

This  diminutive  titanothere  is  represented  by  a  single  referred 
specimen,  Amcr.  Mus.  17441,  mi  of  the  right  side,  from  Apodock  Gulch, 
two  miles  southeast  of  Gardner  and  close  to  the  border  line  between  the 
upper  and  lower  Huerfano.  This  referred  tooth  (Fig.  4,  C)  is  precise  in 
aize  with  the  corresponding  tooth  (measured  by  the  root)  of  the  E. 
brownianus  type  from  the  Wind  River;  no  other  comparison  can  be  made. 


E.brownianus  ref 


AJHK<.17433  J 

[inEtoHuerfBnoB. 


B.  B;     B.  grtttryi,  Teferrad  Bpecim 

C,  E.  brotmiajiu..  relsiTed  ipci 
The  hypoconulid  ot  the  mi  in  Ihe  ty] 


Lower  Eocene  eonfinng  the  theoretic  separation  of  the  titanotheirs  into 
various  subfamiliea  as  occurring  in  Lower  Eocene  time.  Inthe  Huerfanu 
we  have  evidence  of  two  subfamilies,  as  follows: 


(Perhaps  derived  from 

the  Eotitanopins) 
Hornless 

Slender  nasals 

Sul>-l»rachycephalic 
More  robust  propor- 
tions 


DoUCHORHINlNfi 

( Ma  tUeoceras-Metark  in  u»-IHctalirh  inus- 
Dolichorhinug  group) 

Osseous  horn  rudiments  at  naso 
frontal  junction 

Nasals  very  stout,  laterally  de- 
curved 

Mesaticephalic 

Smaller  proportions 


The  first  subfamily  is  represented  by  numerous  specimens  of  Palao- 
syoj)s  Jontinalis  Cope;  the  second  group  is  represented  by  the  singk 
type  specimen  of  the  new  genus  Eometarhinua  huerfanensis,  as  described 
below. 
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Pk1«ob70iw  f  OQtiiudia  Cope 

This  species  is  represented  by  the  remains  of  six  individuals  from 
the  upper  Huerfano  beds,  as  follows: 

Amer.  Mus.  17411,  superior  dentition  fknd  portion  of  palate,  Huerfano-Muddy 

Divide,  two  miles  west  of  Gardner,  Colorado,  414  feet 

below  the  top  of  the  Huerfano  formation. 
17425,  series  of  right  upper  grinders,  p'-m*.  two  miles  north  of 

Gardner.  400  to  500  feet  below  the  top  of  the  Huerfano. 
17414,  three  superior  molars,  fragmentary,  three  miles  north  of 

Gardner,  400  to  500  feet  below  the  top  of  the  Huerfano 

formation. 
17413,  two  upper  molars  and  incisor,  three  miles  north  of  Gardner, 

400  to  500  feet  below  the  top  of  the  Huerfano  formation. 
17417.  mi,  p*  and  milk  teeth,  two  miles  north  of  Gardner,  400  to  500 

feet  below  the  top  of  the  Hueriano  formation. 
17450,  lower  canine  and  fragment  of  mg,  Huerfano-Muddy  Divide, 

two  miles  west  of  Gardner,  about  250  feet  below  the  top 

of  the  Hueriano. 

These  specimens  range  from  250  feet  to  5(X)  feet  below  the  top  of  the 
Huerfano  formation.  A  finely  preserved  palate,  Amer.  Mus.  17411 
(Fig.  5.  A),  of  an  aged  individual,  and  the  unworn  upper  teeth,  Amer. 
Mus.  17425  (Fig.  5,  D),  of  a  young  individual,  afford  a  close  comparison 
with  the  two  permanent  teeth  of  the  type  of  Palceosyops  forUinalia  from 
Bridger  A  and  are  very  similar  both  in  characters  and  in  measurement. 
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While  these  teeth  are  practically  identical  in  size  and  characters 
with  those  of  the  type  of  P.  foniinalis,  they  are  smaller  than  those  of  the 
primitive  species  of  P.  paludosus  and  Limnohyops  from  BridRer  B  I  »nd 
Bridger  B  2.  The  whole  superior  grinding  series,  p'-m*,  measures  HI 
(No.  17411). 

The  distinctive  specific  characters  of  P.  foniinalis  are:  (I)  psra- 
style  very  prominent;  (2)  protoconules  reduced;  (3)  meta- and  hj-po- 
cones  closely  compressed;  (4)  no  traceof  metaconules;  (5)  no  hypocone 
on  m';    (6)  premolars  ver>'  simple;   (7)  restored  palat«  of  considerable 


Eometarhinus  huerfanemts 


Fic-  6.     Type  vkuU  of  ZomcCorJi^uj  Auar/ani 


loB.    One-bulTn) 


eDMifarttniu   Awr/ani 

i«  type  •  Lull;  B.  fracmi 


Generic  Characters. — Small;  ancestr&l  to  Metarhinw;  with  rudimmtUT 
fronto-nasal  horn;  nasals  elongate;  overhai^ng  premaxillaries,  decurved  u  id 
Meiarhinm;  no  infraorbital  ehelf:  characters  apparently  intermediate  bclarm 
those  of  the  MeUtrhinua  and  MeBolirhimia  phyla. 

Specific  Characters. — Inferior  in  all  measurements  to  M.  mtgarhimtt.  Prt- 
molare  with  small  deuterocone.    P'-m',  .124;  p'-p',  .053;  m'-m*,  .072. 
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This  new  genus  and  species  from  the  upper  Huerfano  is  founded 
upon  the  anterior  portion  of  a  skull  (Amer.  Mus.  17412)  representing  an 
animal  widely  distinct  in  all  its  characters  from  the  contemporary  P. 
fotUiTuxlis  and  more  closely  related  to  the  other  group  of  Middle  Eocene 
titanotheres  to  which  Metarhinus,  Mesatirhinus  and  Dolickorhinus  belong. 
The  most  surprising  character  in  an  animal  of  this  geologic  antiquity  is 
the  very  rudimentary  osseous  horns  at  the  junction  of  the  nasals  and 
frontals  (Fig.  6,//),  indicating  the  horn  rudiment,  a  very  ancient  character 
in  this  phylum.  Nasals  are  long,  arched,  decurved  and  revolute  on 
lateral  borders,  thus  resembling  the  rhinal  type  in  the  metarhine  group. 
The  malars  below  the  orbits  are  prominent.  There  was  probably  no 
infraorbital  shelf,  as  in  Rkadinorhinus.  The  comparative  measure- 
ments of  Eometarbinus,  of  Mesatirhinus  megarkinus  and  of  the  contempo- 
rary Pakeosyops  fonltjialis  are  shown  below. 


Amer,  Mua.  17412 

Amer.  Mue.  12202 

Amer.  Mus.  17425 
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The  dental  formula  is  normal.  The  premolars  are  small,  apparently 
very  simple  in  pattern.  The  anteroposterior  diameters  of  the  molars 
appear  to  exceed  the  transverse;  as  they  are  in  fractured  condition,  no 
accurate  measuremeata  can  be  taken.    Apparently  a  hypocone  on  m*. 

A  tibia  (Fig.  7,  A),  found  in  association  with  the  type  skull, 
ineasurea  .275  (est.)  in  extreme  length. 
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Article  XVI.— POLYCH-^rrOUS  ANNELIDS  FROM  PORTO  RICO, 
THE  FLORIDA  KEYS,  AND  BERMUDA 

By  Ruth  A.  Hoagland 
Assistant  in  Zooloot,  Vabbar  Colleoe 

Plates  XXIX  to  XXXli 

This  paper  contains  a  list  of  the  old  and  descriptions  of  nine  new 
species  of  polychietouH  annelids  found  in  a  collection  from  Porto  Rico, 
the  Florida  Keys,  and  Bermuda.  Unless  otherwise  designated,  all  the 
specimens  were  collected  by  the  expeditions  sent  out  in  1914  and  1915  by 
The  American  Museum  of  Natural  History  and  the  New  York  Academy 
of  Sciences  in  cooperation  with  the  Government  of  Porto  Rico.  These 
were  submitted  to  Prof.  A.  L.  Treadwell  for  identification  and  through 
his  courtesy  I  have  used  them  in  studying  the  taxonomy  of  the  Polyrhates. 

Drawings  such  as  those  of  gills  and  setfe  were  made  with  a  Leitz 
compound  microscope  and  camera  lucida. 

SyllU  prolUara  Mcintosh 
Pitmotylli*  protiftra  McIntosh,  190CM)7-10,  p.  161. 
Mangrove  Island  and  coral  reef,  under  coral  rocks,  at  entrance  of 
Montalba  Bay,  Porto  Rico.  Collected  by  R.  W.  Miner. 

Sjrllla  graoiUi  Grube 
SyUU  gracUU  McIntosh,  1900-07-10,  p.  203.    Webster,  1879,  p.  17. 
Rocks  off  Guanica  Harbor,  Porto  Rico,    Collected  by  R.  W,  Miner. 

HUIOKZD.a 

Heslone  proctoohona  Schmarda 
ffesione  proctochona  Schmarda,  1861,  Neue  Wirbellose  Thiere,  I,  part  2. 
Bermuda,  1916.    Collected  by  A.  L.  Treadwell. 

Podarka  pianica,  new  species 
Plate  XXIX,  Figures  1  U.  4 
Three  apecimens  13  mm.  in  length  and  1  mm.  in  breadth,  not  includiog  the  parA- 
podia.    Body  flat  ventrally  and  conves  dorsally. 
<7I 


Giiayanilta  Harbor;  off  Guanica  Harbor  south  of  bell-buoy.  lOfathontf. 
Collected  by  R.  W.  Miner  and  R.  C  Osburn. 

Polynoe  polytricha  Schmarda 
Polynoe  polslricha  Schmarda,  1861,  p.  156.  Ehlers,  18S7,  p.  49,  PI.  x,  fip.  9, 
10;  PI.  XI,  fig.  1.    Treadwell,  1901,  p.  186. 

On  mangrove  roots  and  sandy  bottom  between  Eiisenada  and 
Guanica,  Porto  Rico.    Collected  by  R.  W.  Miner, 

Lopidonotug  notfttft,   new  species 
PlaU  XXIX,  Figures  S  to  10 
•       Polynoid  havinR  light-brown,  smooth  elytra  ami  a  row  of  light-brown  pigmrai- 
apots  on  alternate  aoinites  in  the  mid-dorsal  line. 

Body  16  mm,  in  length  and  4  mm,  in  breadth,  inrluding  the  sette,  N'umhCT  ri 
Bomitea  26.    Twelve  pairs  of  elytra. 

The  head  is  longer  than  broad,  being  prolonged  into  the  bases  of  the  aatfEnr 
anteriorly.  Two  prominent  eyes  occur  on  the  head  near  the  lateral  b<)rder,  \  seronJ 
pair  of  eyes,  ailuated  at  the  same  distance  from  the  mid-line  as  the  other?",  iktut 
behind  them  and  are  completely  hidden  by  the  anterior  edge  of  the  first  sctinerixi- 
somite  (Fig.  5). 
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Base  of  tentacle  slightly  ehorter  than  bases  of  anteans.  Tentacle  almoet  as  long 
as  palpe,  with  filiform  termination  and  dilation  below  the  tip.  Narrow  band  of 
brown  pigment  just  below  the  enlargement;  broad  band  of  pigment  farther  back 
(Pig.  5). 

AntennKslightly  more  th&n  half  aa  long  as  tentacle;  exact  coimterpart  of  t«ntacle 
in  shape  and  markings. 

Bases  of  t«Dtaciilar  cirri  longer  than  those  of  antentuc  and  pigmented  distally. 
Two  cirri  in  each  aide  exactly  lUte  tentacle. 

Ventral  cirri  short  and  pale  in  color,  shaped  like  the  rest. 
Cirri,  tentacle,  and  autennce  all  smooth. 

Palpe  greater  in  circumference  and  longer  than  other  appendages  and  of  a  yellow- 
ish brown  color.    Surface  papillose. 

Somites  2,  4,  etc.  (elytra-bearing  somites)  have,  in  the  dorsal  mid-line,  a  large, 
light^^rown  pigment-spot. 

Parapodia  large  (Fig.  7),  bearing  ventraUy  bundles  of  stout,  yellowish,  toothed 
MtK  (Fig.  8),  dorsally  radiate  bundles  of  &ne,  smooth  sets  (Fig.  0)  with  saw-like 
Bets  at  their  base  (Fig.  10). 

The  dorsal  cirrus  (somites  3-5-7-, 
and  has  one  pigment'band  some  distance  below  the  dilatio 
the  distal  end  of  the  dorsal  sets, 

A  little  over  a  mile  south  of  Cano  Gorda  Island,  near  Guanica 
Harbor.  Porto  Rico.  Collected  by  R.  W.  Miner,  Type  in  Amer,  Mus. 
Nat.  Hist. 

The  specimen  described  has  only  the  first  left  elytron,  the  seventh 
right,  and  the  ninth  and  eleventh  pairs  of  elytra.  The  elytrfe  overlap 
dorsally.  They  are  light  brown  in  color,  rolling  up  on  the  outer  edge 
apparently  on  account  of  the  pressure  of  the  large  dorsal  setffi  bundles. 
T^e  first  elytron  is  white  anteriorly  and  dark  brown  posteriorly.  The 
elytra  are  devoid  of  marginal  fringe  (Fig,  6). 

There  is  some  resemblance  between  this  form  and  Lepidonotus 
y^'ftlbergi  Kinberg,  described  by  Mcintosh  (1885).  The  differences  lie 
"*  the  character  and  position  of  the  elytra,  and  of  the  dorsal  setae.  L. 
^"^'hlbergi  is  a  Cape  form. 

FHTLLODOCIDil 

PhyllCNloce  papllloie  Ehlers 
PhyUodoce  papUloae  Ehlbbs,  1887,  p.  140.  PI.  XL,  figs.  7-9. 
On  piles,  Guanica  Harbor,  Porto  Rico.    Collected  by  R.  W.  Miner. 

HiRBIDA 
Hereis  acumliuta  Ehlers 
fftrei*  acuminata  Ehlers,  1804-1809,  p.  552. 
Dry  Tortugas,  Florida.    Collected  by  Prof.  A.  L.  Treadwell,  1910. 
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£3ilei8  reporta  this  . 
examined  in  thia  coUecti 
Eblers'  description  of  N. 
the  poragnathfl — an  impi 
I  have  placed  this  Florid 

N«r 

Nermt  antiUmuit  HcIntc 

Dredged  in  red  alg», 

Rico.    Ck>llected  t^  R.  \^ 

N«r*to  HTflgrwubi  Treadwdl 

Ntnk  amyauU  Tbbadwsll,  1901,  p.'lSS. 
Reef  outside  Cayo  Maria  Langa,  Porto  Rico.    CoUeeted  by  R.  W. 

Miner. 

NtnlB  dlTmioolor  O.  F.  Mnller 
NertU  diMrsioolor  McImtobh,  1900-07-10,  p.  312. 
Diagnosis  based  on  paragnatba.    Rocks  south  of  T''™'™^*,  Porto 
Rico.    Collected  by  R.  W.  Miner. 

H*reU  donMrillU  Audouin  and  Edwards 
NereUdumiTiUii  Eblbrs,  1864-1809,  p.  53S.     McInimb,  190(M>7-10,p.3at 
Webster,  1879,  p.  34. 

VariouBly  preserved  specimens  best  identified  by  the  panigtullu. 
Entrance  to  Guanica  Harbor,  Condado  Rocks  opposite  Fort  Geroainio. 
Porto  Rico.     Collected  by  R.  W.  Miner  and  R.  C.  Osbum. 

Nor«is  UtttbaU  Ehlers 
Nereis  iimbala  Ehlers,  1864-1869,  p.  567.    Verrili.,  1874,  p.  590.    WEasiu. 
1879,  p.  35. 

On  mangroves  between  Ensenada  and  Guanica,  Porto  Rico.  Col- 
lected by  R.  W.  Miner. 

NeroU  bairdii  Webster 
NereU  bairdii  Webster,  1884,  p.  312. 
Guanica  Harbor,  Porto  Rico,    Collected  by  R.  W.  Miner. 

Marali  TarBlpvdata  Ehlers 

Nereis  vertipedata  Ehlers,  1887,  p.  116. 
Mouth  of  Guanica  Harbor,  Porto  Rico.  Collected  by  R.  W,  Mioef. 
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Menla  tUndiiUU,  new  species 
Plate  XXX,  Figures  1  to  6 

Seveat«en  specimeos  ranging'from  20  mm.  to  90  mm.  ia  length.  DifTerentiat^d 
from  other  member^  of  the  genus  by  the  arrangement  of  the  paragnaths,  and  the 
gradual  but  very  marked  increase  in  the  posterior  parapodia  due  to  accumulation 
or  skin  glands. 

The  species  is  further  characterised  by  brown  markings  (Fig.  1).  These  occur 
on  the  dorsal  surface  of  the  peristomium,  of  which  the  posterior  three-fourths  is 
brown;  on  the  doraalposterior  margin  of  each  somite;  on  the  partof  the  head  which  is 
prolonged  anteriorly ;  and  on  the  parapodia  which,  on  this  account,  appear  uniformly 
darker  than  the  rest  of  the  body.  In  large  Bpecimens,  where  the  accumulation 
of  skin-glanda  ia  greater,  this  color  is  more  pronounced  in  the  posterior  segments. 
This  descriptbn  refers  to  specimens  preserved  ia  formalin.  Those  preserved  in 
alcohol  were  more  completely  decolorised. 

The  proetomium  (Fig.  1)  is  six-angled  and  at  its  greatest  width,  just  anterior 
to  the  eyes,  is  just  ss  broad  as  it  is  long. 

There  are  four  eyes  which  are  provided  with  lenses,  and  which  in  most  speci- 
mens are  much  less  regidar  in  outline  than  in  the  specimen  figured. 

Tentacles  two;  moderately  long. 

Palps  longer  than  the  tentacles,  with  terminal  joint  long  and  rounded  or  short 
and  bluntly  pointed  acoordmg  to  the  preservation. 

Tentacular  cirri  four  on  each  side;  the  longest  reaching  to  the  posterior  border 
of  the  second  setigerous  somite  (Fig  1). 

Pharynx  (Fi^.  2,  3)  retracted  in  all  specimens.  In  describing  the  paragnsths 
the  conventional  diagram  of  pharynx  found  in  Mcintosh,  'British  AnneUda,'  11, 
part  2,  p.  24D,  was  used.  I,  two  points,  one  in  front  of  the  other.  II,  oblique,  crescent- 
shaped  group— roughly  three  rows  deep.  Ill,  large  group — roughly  three  rows  deep. 
IV,  aimilar  to  II.  V,  lacking,  VI,  small  rounded  groups.  VII  and  VIII,  single  row 
of  from  five  to  seven  large  teeth- 
Jaws  with  four  teeth  below  the  terminal  fang. 

The  tenth  parapodium  is  figured  {Fig.  4),  Otheraessentially  theaame  in  propor- 
tion, except  for  tlie  ant«ro-poaterior  thickening  in  the  poaterior  parapodia  due  to 
accumulation  of  akin  glands.  All  rami  blunt  and  thick,  of  almost  equal  length. 
Dorsal  cirrus  arising  at  base  of  notopodium  and  extending  one-third  of  ita  length 
beyond  the  parapodium.    Ventral  cirrua  very  short,  ariaing  at  baae  of  neuropodium. 

Setfe  of  two  kinds.  Those  of  dorsal  ramus  with  long  terminal  joint  finely  toothed 
(Fig.  5).  Dorsal  setse  of  ventral  ramus  the  same;  ventral  setie  with  short  terminal 
joint,  hooked  at  end  and  with  spines  on  side  (Fig.  6). 

Ronks  off  Guanica-  Harbor,  Porto  Rico,  1915.  Collected  by 
A.  L,  Treadwell.  Also  collected  in  Guanica  Harbor;  entrance  to  Guay- 
anilla  Harbor;  Salinas  Cove;  and  Parguera,  Porto  Rico,  by  R.  W.  Miner. 
Type  in  Amer.  Mus.  Nat.  Hist. 


Amphlnoms  junfttcensia  Srhmarda 
Amphinome  jamaKengU  Schmarda,  1861,  p.  143. 
Near  Guanica  Harbor,  Porto  Rico,    Collected  by  R.  W.  Miner. 


AKicma 

AricU  nibrft  Webster 
Arida  rubra  Webster,  1879,  p.  53, 

Mangrove  Key,  Key  West,  Florida.    Collected  by  A.  L.  Treadwdl. 
1916. 

SnomDM 

Aonld«a  cirrfttA  Sars 
Aonidet  cirrata  Sara,  Fauvel,  1914,  p.  220. 
Porto  Rico.    Collected  by  A.  L.  Treadwell. 

TiBSBCLLIDX 
Lolmlft  bermudenaii  Verrill 
Loimia  bermudengis  Verrill,  1900,  p.  664. 

Cane  Wharf,  Guanica  Harbor,  Porto  Rico.     Collected  by   R.  C. 
Osburn. 
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Amfhakxtids 
AmvB  InhunaU,  new  species 
Hate  XXX,  Figurea  7  to  9 
Specimen  mutilated;  measuring  14  mm.  in  length  exclusive  of  tentacles.    Width, 
5  mm. 

Two  pairs  of  tentoclea  are  borne  on  the  ceph&lie  lobe,  the  moat  anterior  of  which 
'e  crenated  along  their  anterior  edgee;  the  posterior  smooth.  The  following  four 
omenta  (all  setigerous)  bear  tentacles  similar  to  the  poalerior  pair  on  the  cephalic 
be  (Fig.  7).  Only  oneside  of  the  animal  is  figured.  The  tentacles  all  taper  from  base 
>  apex  but  are  not  sharply  attenuated.  They  take  their  origin  on  the  dorsal-lateral 
des  of  the  somites.    The  first  pair  extends  back  aa  far  as  the  tenth  somite. 

Id  the  type  specimen  the  first  four  somites  are  equal  in  length,  all  beii^  oa  wide 
I  the  diameter  of  the  tentacles  which  they  bear.  Beginning  with  the  fifth  there  is 
'adual  increase  in  width,  the  thirteenth  being  five  times  as  broad  as  the  fourth. 

The  spinute  are  very  stout  and  long,  light  yellow  in  color,  and  have  a  blunt 
p  with  aubterminal  concavity  tike  a  spoon  (Fig.  9).  These  occur  on  the  posterior 
argina  of  the  aomites  and  are  directed  posteriorly. 

The  capillary  setie  (Fig.  8)  are  very  slender  and  attenuated  and  occur  in  the 
.me  setse-bundle  with  the  spinulte.      They  are  inconspicuous  and  few  in  number. 

The  apecinten  had  only  thirteen  aomites.  In  these  there  was  no  trace  of  hooks. 
he  specimen  has  been  placed  here  tentatively,  the  absence  of  books  being  a  puuling 
ctor.    More  complete  specimens  arc  necessary  for  accurate  determination. 

Bermuda,  1901.  Collected  by  A.  L.  Treadwell.  Type  in  Amer.  Mus. 
lat.  Hist. 


Bnuichlonuna  lobiferum  Eblers 
Branchiomma  lolnferwn  Ehixrs,  1887,  p.  254. 
Guanica  Harbor,  Porto  Rico.    Collected  by  R.  W.  Miner. 

Durehone  eonip«nn  Ehlers 
Daaydume  corupersa  Eblers,  1SS7,  p,  266. 
Guanica  Harbor,  Porto  Rico.    Collected  by  R.  W.  Miner. 

ftabvlU  melanoBtfgma  Scbmarda  var. 
PUte  XXX,  Figures  10  to  15;  Hate  XXXI,  Figures  1,  2 
Sabeila  melanosti^ma  Schh arda,  1861,  p.  36.  Ehlers,  1887,  p.  263. 
Length  65  mm.  of  which  the  gills  represent  10  mm.,  the  thorax  5  mm.    Width 
nm.  in  thoracic  region,  tapering  very  slightly  toward  the  posterior  end. 
Number  of  somites  113  of  which  8  are  thoracic. 
Color  of  specimen  in  alcohol  pinkish  purple  shading  into  purple. 


Thomoic  Mbe  laaoeoUte,  of  the  winged  Tuiety  (Fif.  U). 

Uoeiiu  of  both  tbonx  and  Kbdomen  with  ci 
tioiiB  (Fig.  14). 

Feononed  Mt«e  from  thoracic  tenia  small  and  utijoiiited  (Kg.  IS). 
CapOlaiy  wbe  of  abdomen  sunilar  to  thoae  of  thorax  but  mora  Jwifcr  aad 
pMntod  (Hate  XXXI,  fig.  1). 

Aa  the  specimen  deecribed  differed  frcsn  E3ilen'  aeooont  oi  SabdU 
melanosligma  only  in  the  number  of  thoracic  Bunitee,  ibe  length  of  the 
gills,  and  the  coloration,  it  seemed  best  to  regard  it  as  a  varied  cf 
mehnottigma,  since  the  differences  found  were  not  sufficiently  great  to 
regard  it  as  a  new  species.  That  the  species  described  by  Schmarda  is 
variable  is  further  illustrated  by  other  specimens  in  this  collection  from 
the  same  region. 

The  specimens  were  preserved  separately  and  the  pink  coloring  had 
disappeared,  the  purple  markings  remaining  the  same.  The  number  of 
gills  was  greater  than  in  the  specimen  described. 

Four  specimens  were  examined.  Number  of  thoracic  somites,  12-13 
in  three  specimens.  The  fourth  showed  considerable  variation  in  that  It 
had  14  thoracic  somites  while  the  15th  was  thoracic  on  the  right  side  and 
abominal  on  the  left.  Ehlers  describes  15  thoracic  somites  for  S.  meJano- 
stigma. 

There  are  15-18  pairs  of  gills  present. 

The  antennce  are  about  one-third  of  the  gills  in  length  and  are  re- 
curved, Plate  XXXI,  fig.  2). 

Porto  Rico:  tide  pools  and  sheltered  side  of  rocks  at  entrance  ol 
Condado  Bay,  off  Fort  Geronimo;  Coral  reef  in  bay,  west  of  entrance  to 
Guanica  Harbor,  inner  side  of  reef — flat  coral  rocks,  Ensenada.  Collectwt 
by  R.  W.  Miner.    Specimen  in  Amer.  Mus.  Nat,  Hist. 


19191  Hoa^nd,  Polydialoua  Anndiib  579 

ParaMballa  fcmticuU,  new  species 
Plate  XXXI,  Figures  3  to  9 

Length  of  body  of  type  specimen  30  mm.,  5  mm.  of  which  is  repreeented  by  the 
gills.  Width  1  mm.  Number  of  eoroitee  79,  of  which  20  comprise  the  thorax.  Pos- 
terior end  of  body  mutttated. 

There  ore  eight  p&iis  of  white  gills  which  curve  outward  at  their  distal  ends  and 
arise  from  a  basal  portion  which  is  separated  from  the  rest  of  the  head  by  a  sUght 
demarcation.  A  short  tenninaL  portion  of  each  rachis  is  naked.  The  bases  of  the 
rachiaes  are  united  by  a  very  deUcate,  low  web.    There  are  no  eyes. 

TentoclM  slender,  1  mm.  in  length. 

On  the  dorsal  side  the  collar  is  low  with  ends  widely  separated  (Fig.  3). 
On  the  ventral  surface  it  is  high  with  triangular  recurved  lobes  nearly  in  contact 
in  the  mid-line.  There  is  a  thickened  prominence  on  the  bead  at  the  base  of  each 
lobe  (Fig.  4). 

Thoracic  setie:  superior  slender  and  r^ularly  tapered  (Fig.  S).  Inferior 
oblanceolate  with  extra  median  point  (Fig.  6).  Tori  have  aviculor  uncini  with 
single  tooth  and  basal  bar  (Fig.  7).  Pennoned  sette  (Fig.  8)  with  rather  long  termi- 
nal point  accompany  the  uncini. 

Abdominal  sets:  inferior  slender  with  fiask-like  terminal  portion  and  long 
pointed  termbation  (Fig.  9).    Avicular  uncini  like  thoae  of  thorax  (Fig.  7). 

Outer  reef  south  of  entrance  to  Guanica  Harbor,  Porto  Rico. 
Collected  by  R.  W.  Miner.   Type  in  Amer.  Mus,  Nat,  Hist. 

FarM&boUa  midocuU,  new  species 
PUte  XXXI,  Figures  10  to  14;  Plate  XXXII,  Figures  1,  2 

Body  40  mm.  in  length,  2  mm.  in  width  in  thoracic  region,  tapering  gradually  to  . 
1  mm.  in  width  at  end  of  abdomen. 

CharSiCt«riatic  feature,  two  groups  of  brown  pigment-apota  on  each  gill  at  the 
middle  of  the  outer  surface  of  the  rachis. 

Nine  pairs  of  branchtte  joined  at  base  by  a  small  membranous  web  (Fig.  10). 
Pigment  on  racUses  confined  to  two  spots  at  middle  of  shaft.  Figure  11  is  a  side  view 
showing  one  Aft  of  the  rachis  only.  Paired  pinntc.  Tip  of  rachis  naked  for  some 
distance. 

Collar  with  only  one  incision  (two-lobed);  low,  with  ends  separated  on  back 
(Fig.  10).    Ventral  ends  elongated  into  blunt  lobes  which  may  be  recurved  (Fig.  12). 

Avicul&r  unidni  without  denticulations  (Fig.  13),  and  pennoned  sets  in  tori  on 
thorax  (Fig.  14). 

Avicular  uncini  in  tori  on  abdomen. 

The  first  torus  is  arranged  obliquely  just  lateral  to  the  dorsal  free  end  of  the 
collar.  On  the  next  seven  somites  the  torus  is  ventral  to  the  seta  tuft.  Throughout 
the  remainder  of  the  body  the  torus  is  dorsal  to  the  seta  tuft. 

Sette  from  third  or  fourth  thoracic  somite  of  two  kinds:  one  slender  and  pointed 
with  indication  of  lateral  wing  (Plate  XXXII,  fig,  1);  the  other  form  is  heavier  and 
rounded  with  a  small  low  terminal  point  (Fig.  2). 

Lc^gerhead  Key,  Florida.  Collected  by  A.  L.  Treadwell.  Type 
in  Amer.  Mu8.  Nat.  Hist. 


Thoracic  sehe:  superior  aete  lajiceoUte  in  foim,  with  Upninc  md  (Fig.  S). 
Setie  in  tori  of  two  kinds:  avicular  uncini  (Fig.  6)  and  small  pennoned  setc  (Kg.  Ti. 

Abdomin&l  seUe  lanceolate  but  with  much  longer  tapering  end  than  is  found  on 
lanceolate  seta>  on  thorax  (Fig.  8).  .4vicular  uncini  in  tori  the  same  as  thoae  in  l<in 
on  Thorax,  but  unaccompanied  by  pennoned  sets. 

Porto  Rico.  Collected  by  A.  L.  Treadwell.  T>-pe  in  Amer.  Mus. 
Nat.  Hist. 

Sbrpulida 

Protia  torqiutA,  new  species 
Plate  XXXIl,  Figures  9  to  13 

A  small  serpulid  of  a  faint  pink  color  and  with  green  spots  on  the  bruichiz  id 
alcoholic  specimen. 

Totjil  length  15  mm.  of  which  3  mm.  belong  to  the  gills  and  3  mm.  to  the  thoru 
(not  counting  the  upper  part  of  the  collar  which  covera  the  base  of  the  |ptU).  Width, 
1  mm. 

There  are  6  setigerous  somites  In  the  thorax  not  counting  the  collar  fascicle.  The 
tori  in  each  arc  ventral  to  the  setov-bundies  and  are  on  the  post«TioT  edge  of  the 
somite  in  each  case.    They  meet  in  the  mid-ventral  line. 

The  edge  of  the  sixth  setigeroua  somite  is  free  ventrally  and  slightly  recurved 
in  the  median  line  (Fig   9).  • 
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The  collar  (Figs.  9,  10)  ia  very  higb  oompared  to  that  of  Prolia  simplex  described 
by  Ehleis  in  his  Florida  Anneliden.  It  is  oae-lobed  with  a  slight  indication  of  division 
in  the  mid-ventral  line.  DorBally  its  ends  are  separated  and  thrown  into  irregular 
folds  aloni;  their  median  edges. 

The  gills  are  spiral  consisting  of  18  rachisea  on  each  side.  On  the  inner  surface  of 
each  rachis  there  are  three  or  four  irregular  olive-green  pigment-epota  extending  over 
the  bases  of  the  pinnules.  The  terminal  portion  of  each  rachis  is  free  from  pinnules 
for  a  short  distance.  - 

There  is  no  operculum. 

Setie ;  superior  setm  of  the  collar  not  simple,  tapered  blades,  but  having  an  expan- 
sion some  distance  from  the  tip  (Fig.  11).  Beyondtheexpaneion,  the  sets  are  toothed. 
Superior  seta  below  the  collar  fascicle  regularly  tapered  (Fig,  12).  Thoracic  uncini 
(Fig.  13)  similar  to  those  of  Eupomatus  uncirtatug  figured  by  Ehlers  (I8S1,  p.285)  but 
with  more  teeth  than  those  of  S.  micinatus.  Abdominal  sets  similar  to  those  in  the 
thorax. 

The  speciinen  is  referred  to  the  genuB  Prod's  on  account  of  the  absence 
of  operculum,  and  the  character  of  the  collar  setie.  (Cf.  Bush,  1904, 
pp.  226-227.) 

In  crevicee  on  outer  side  of  rocks  at  entrance  to  Condado  Bay, 
opposite  Fort  Geronimo,  Porto  Rico.  Collected  by  B.  W.  Miner, 
Type  in  Amer.  Mus.  Nat.  Hist. 


Tkeadwxll,  a.  L.    1901.    Polyctuetous  Annelida  of  Porto  Rico.  U.S.  Fmb  C 
aion  Bulletin,  II. 
Idll.     Polyctuetoue  Annelids  from  the  Dry  Tortugaa,   Florida.     Bull. 

Amer.  Mub.  Nat.  Hist-,  XXX, 
1917.     PolychxtouB  Annelids  from  Florida,  Porto  Rico,  Bermuda,  and  tbt 
Bahamas.    Pub.  No.  51  of  the  Carnegie  Institution,  pp.  255-26S. 
Verrill,  a.  E.     1871-1872.    Report  upon  the  Invertebrate  Animals  of  Vineyard 
Sound  and  the  adjacent  waters,  with  an  account  of  physical  charactm 
of  the  region. 
1900.     Additions  to  the  TurBellaria,   Nemertinia,  and  Annelida  of   ibt 
Bermudas.    Transactions  of  the  Conn.  Academy  of  Arts  and  Scipoees. 
X,  part  2. 
Webster,  H.  E.    1879.    On  the  Annelida  Ch^topoda  of  the  Virginia  Coast.    In  ad- 
vance of  volume  9  of  the  transactions  of  the  Albany  Institute. 
Annelida  from  Bermuda,  collected  by  G.  Brown  Goode,  Bull.  Nat.  Mus.. 
No.  25. 
Webster,  H.  E.,    and   Benedict,   J.   E.    1884.     The  Annelida  Chatopoda  from 
Provincetown  and  Wellfleet,  Mass.    Annual  report  of  U.  S.  Pish  Com- 


6.  Elytron  from  18th  somite  X  30. 

7.  Elytra  bearing  parapodium  from  middle  of  body  > 

8.  Ventral  aeta  X  350. 
9-10.     Doraal  bcIe  X  350. 
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Figs.  lO-lS.    Sabdla  melanoMliffma  var. 

10.  End  or  rachis  showing  eye-spot. 

11.  Dorsal  view  of  anterior  end  X  8. 

12.  Ventral  view  of 

13.  Thoracic  seta. 

14.  Thoracic  uncinui 

15.  Pennoned  seta. 
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BiMelm  Amtrioan 


PwiB  XXXI 
Pip.  1-2.    Sabdla  mebmotH^ma  var. 

1.  AbdotniiuJ  eetA. 

2.  Antenna  X  7.5. 
Figft.  3-e.    Paraaabdlafimlieuia. 

3.  Ventral  view  of  beMl  X  30. 

4.  Donul  view  of  bead  X  30. 

6.    Superior  thoracic  aeta  X  175. 

6.  Inferior  Kta  X  17fi. 

7.  Avicular  uncinus  (Thor.)  X  350. 

8.  Pennoned  seta  X  350. 

9.  Inferior  abdominal  seta  X  350. 
FigB.  10-14.     Parasabella  mukcidi. 

10.  Dorsal  view  of  anterior  end  X  30. 

11.  Rachis  with  pigment-spots  and  pinniUot. 

12.  Ventral  view  of  anterior  end  X  30. 

13.  Avicular  uncinua  (Thor.)  X  S-W. 

14.  Pennoned  seta  (Thor.)  X  3.50. 
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Fi^.  1-2. 
Figs.  3-8. 


ProtU  torquata. 

6.     Ventral  view  or  anterior  end  X  3 

10.  Dorsal  view  of  anterior  end  X  3C 

11.  Seta  from  collar  fascicle  X  350. 

12.  Superior  thorodc  seta. 

13.  Thoracic  uncinua. 
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Article  XVH.— A  NEW  SPECIES  OF  CRAB  FROM  JAPAN 

Bt  Maht  J.  Rathbun 

Xrlodulr  mlukisnslSi  new  species 
Plate  XXXIII,  FigB.  I  and  2 

Ttpe  Locautt. — Misaki,  Japan;  N.  YatHU,  collrator. 

Type.— Female  (Cat.  No.  3221,  Amer.  Mug.  Nat.  Hist.). 

MEABUREiuiNTa. — ^Type  female,  length  of  carapace  10.3,  fronto-orbital  width 
9.3,  greatest  width  of  carapace  10.3  mm. 

Diagnosis. — Front  bQobed.  Sideo  of  carapace  nearly  parallel.  Only  two 
lateral  teeth  besides  the  orbital  tooth. 

Drscbiption. — Surface  pubescent.  Carapace  everywhere  uneven.  Epigastric 
and  protogastric  ridgea  low.  Edge  of  front  divided  into  two  shallow  lobes  by  a  broad 
median  ainus.  Lateral  maTR^  nearly  straight  and  nearly  parallel  as  they  converge 
but  slightly  toward  the  orbits;  two  teeth  besides  the  tooth  at  the  orbit,  their  tips 
sharp-pointed.  Poet^lateral  granulate  ridge  straight,  uniting  with  the  lateral  margin 
without  forming  a  tooth. 

Out«r  maxilhpeds  much  as  in  £.  japonicut  de  Haan'  but  the  antero-external 
angle  of  the  merus  is  more  arcuate,  leas  truncate. 

CheUpeda  of  female  very  short  and  weak,  when  extended  not  much  longer  than 
the  carapace;  a  small,  triangular  spine  at  inner  angle  of  wrist.  Fingers  longer  than 
palm,  both  having  longitudinal  ridgea  and  lines  of  setie,  prehensile  edges  furnished 
with  fine,  irregular  teeth  fitting  cloae  together. 

L^s  narrower  than  usual,  the  merua  of  the  first  three  legs  with  a  small,  sharp 
spine  near  the  extremity  of  the  upper  mar^n. 

Relatiokships. — Differs  from  S.japontciu,  E.  ginenais,'  and  E.  rccfiu*  in  lacking 
a  third  tooth  on  the  lateral  margin  and  in  having  the  front  bilobed  instead  of  quadri- 
lobed.  E.  lepU>gnalhut*  has,  like  the  new  species,  only  two  lateral  teeth,  but  its  front 
is  trilobed  and  the  outer  maxillipeds  are  tsrpically  narrow.  B.  miiakisnsU  is  unique 
in  the  nearly  parallel  aide  margins  of  the  carapace. 


, .    i.,Cro«t.,p.60.PI.» 

(.  Arch.  Miu.  HiM.  Nat.,  Pirii.  Vlt,  p.  146,  PI.  tx.  Gfa.  1-1 
o,  IBM.  mm.  AoKi.  Nat.  Bd.  Phila,,  X,  p.  103. 
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Articl«  XVm.— A  NEW  RODENT  FROM  THE  UPPER 
OUGOCENE  OF  FRANCE 

By  Gbrrit  S.  Miller,  Jr.  a\d  James  W.  Gidlet 

Plate  XXXIV 

Id  the  Cope  collection  of  foasUs  there  is  a  fr^mentaty  skull  of  a 
Spoloz-like  rodent  from  fVance,  labeletl  "Butte  calc,  Poirrier."  The 
animal  which  it  represents  is  of  unusual  interest;  but  the  insufficiency 
of  the  data  accompanying  the  specimen  has  hitherto  discouraged  any 
attempts  at  exact  determination.  Recently,  in  response  to  our  inquiry, 
Professor  CI.  Gaillard,  Director  of  the  Museum  of  Lyons,  has  fully 
BUpphed  the  lacking  information.  The  letter  which  Professor  Gaillard 
has  had  the  kindness  to  write  on  the  subject  is  of  such  interest  that  we 
take  the  liberty  of  printing  a  part  of  it  as  an  appendix  to  this  article. 
The  exact  hisU»ry  of  the  specimen  is  briefly  as  follows.  Fourier  dis- 
covered the  fossil  in  a  calcareous  hutte  at  Peu-Blanc,  commune  of  Sorbier, 
about  seventeen  kilometers  northeast  of  St.  G4rand-]e-Puy,  Allier.  He 
knew  in  1859  that  it  represented  an  undescribed  genus  related  to  Spalax 
and  that  the  specimen  was  complete  enough  to  furnish  the  basis  of  a 
description;  but,  so  far  as  we  can  ascertain,  no  technical  account  of  the 
animal  was  ever  published.  Hence  the  present  paper  appears  to  be, 
after  a  lapse  of  nearly  sixty  years,  the  first  answer  to  Poirrier's  expecta- 
tion that  his  specimen  would  become  the  type  of  a  new  genus  and 
.ipecies, 

BtOMOvrikLiX,  new  genus 

(Family  Rhizomyidfe) 

y  as  in  Tachymyctet;  teeth  cssen- 


BhisoQMtlax  polrrierl,  new  species 

TiPE. — FcLlate  including  m'  and  m'  of  both  Hides,  and  nearly  complete  mandible 
(lacking  coTonoid  and  articular  procesMMj  with  entire  dentition  (m*  brokeo). 
No.  11013,  American  Museum  of  Natural  Hiatory.  Collected  at  Peu-Blanc, 
Department  of  the  Allier,  France,  by  B.  Poirrier.    Upper  Oligocene, 

SKErLt,. — Ah  compared  with  a  specimen  of  Tnchyoryctes  spiendens  (No.  184133, 
U.  S.  National  Museum),  with  which  it  approximately  agrees  in  size,  the  palate  and 
mandible  of  Rhitoipalax  pomieri  ahow  the  foUowing  peculiarities. 


AiIMm  Amariem  Muutvm  o/  JVotanil  Hialert 
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Fftlate. — Recpon  bMween  toothrowa  attnif  pftnUlcl-«icled  (not  nunnrad  u- 
teriorlr  aa  in  Tat/tyorjitUa  by  tin  cocroBdimmt  of  bRMdeoed  teeth);  bmAwb  tidse 
low  and  lateral  grooves  iluillow  «>d  iltdefined  in  regioa  between  toottirawi,  bat 
more  pronounced  than  in  Taekyarydtt  in  region  extending  ftom  krrd  of  fint  tootb  to 
posterior  border  tA  palatal  foramina;  region  in  front  at  toothrow  km  bent  tqniaid; 
baae  trf  sygomatie  plate  ak^ing  iqiwwd  at  a  noticeably  leee  abnqit  ani^  (appannlly 
almoet  as  nearly  horisontal  ae  in  MtNMp<dax};  pita  f ornoeptkni  of  indaorioota  not 
visible  on  outer  surfaoe  of  palate,  wdl  defined  on  the  broken  Jipptr  anrfacc^  thor 
position  in  the  bone  nearly  as  in  TocAyDnKtea,  but  ili^ttlymorepoatcaiar,  eoaatolie 
somewhat  internal  to  the  toothiows  and  distinctly  ovwttang  tlw  toot  of  the  fint 
molar;  median  poeterJOT  emargtnalion  trf  palala  extending  forward  almoet  if  net  q«i>» 
to  levd  of  posterior  bwder  of  alveolus  of  m*  (its  margin  ia  dightly  chipped  Mvaj  at 
middle). 

MandiUe. — General  outline  We  arouate;  region  between  dbeekteelh  and  tndaar 
longer,  deeper,  and  more  robust  as  oon^ared  with  die  ascending  tamue;  lower  aa^ 
of  poeteymi^yaeal  buttreas  situated  beneath  middle  ol  diastema  instead  at  bweatt 
anterior  margin  of  fflt;  flange  formed  by  angular  ]«>ce«aet  mora  obUqiHly  to  uascf 
mandible,  its  width  greater,  and  the  eoneavi^nf  its  inner  ourbeedeepv;  svrbeefor 
attachment  of  mnnntitiT  muaole  with  beMer  marked  lidgdets  for  nuMie  iMarhmriif, 
anterkn-  margin  of  this  area  bounded  hy  a  oonqdeuoiia  oUique  ridge  oaotianed  dcwa- 
wBTdfrombaaeaf«aonoidproceai;ateafor  attachment  of  ten^Mral  muade  between 
toothrow  and  ccKonoid  process  wider,  partJcdlariy  in  region  tqipoate  the  ■nail  d^. 

TmTH. — Molan  resembling  those  at  Spaiax,  but  both  abon  and  beknr  nvUr 
graduated  in  siae  &om  first  to  third,  the  seeond  oanqwnioady  ■naQer  than  Ihst, 
the  third  with  crown-area  a  little  more  than  one-third  that  ot  fint  in  lowv  jaw,  aad 


Tachi/crgtai  tfi).  mnd  Spalai 
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probablylewthanhalf  that  of  first  in  upper  jaw  (it  is  broken  away  at  level  uf  alvcolun). 
First  and  second  upper  t«eth  3-raated;  first  and  second  lower  t«eth  2-rooted;  third 
tooth  single  rooted.  Enamel  pattern  in  the  upper  teeth  and  the  second  and  third 
lower  teeth  not  generically  distinguishable  from  that  of  Spalai;  first  lower  tooth  with  a 
complete  enamel  rim  infolded  at  middle  of  outer  side;  surface  of  the  crown  with  four 
narrow  transverse  lakes,  the  anterior  of  which  b  in  communication  with  the  outer 
rim  (the  second  from  behind  is  accompanied  by  a  small  cavity  in  the  osteodentinc ; 
it  BUperfictally  resembles  another  lake  and  may  represent  the  last  trace  of  one  that 
has  been  nearly  worn  away). 

Upper  incisor  not  known.  Lower  incwor  like  that  ot  Tachyorycles  npUtideas 
except  that  the  shaft  is  more  rounded  and  itti  anterior  face  has  no  trace  of  a  median 
ridge.  The  projecting  capsule  over  root  of  inrisor  on  outer  .lurface  of  ascending  ramus 
IB  broken  away.  From  the  size  of  its  base  it  appears  to  have  been  larger  than  in 
Tachyarydet  but  less  developed  than  in  Spaloz. 

Measurements. — Length  of  mandible  from 
posterior  extremity  of  angular  process  to  anterior 
border  of  alveolus  of  incisor  31  ±  mm. ;  depth  of 
mandible  between  mi  and  mi,  7.8  mm.;  least 
depth  of  mandible  immediately  in  front  of  tooth- 
row,  7.0  mm.;  least  width  of  palate  at  level  of 
m',  3.8  mm.;  width  of  alveolus  of  m',  3.2  mm.; 
upper  toothiow  (alveoli),  6.6  mm.)  lower  tooth- 
row  (alveoli),  8.0  mm. 

CouPARiBONB. — While  the  skull  of  RhUo- 
wpalax  has  more  features  of  agreement  with  that 
ot  Tachyoryeies  than  with  that  of  any  of  the  other 
known  Rhiiomyine  and  Spalacine  rodents,  it 
shows  agreement  with  Upalax  and  Myonjialni  in 
certain  details.  The  very  slight  upward  bend  of 
the  palate  in  front  of  toothrows  suggests  both  of 
these  genera;  the  position  and  direction  of  the 
basal  portion  of  the  zygomatic  plate  suggests 
Myospalax,  though  the  posterior  rim  of  the  bone 
is  noticeably  thicker  and  its  under  »urfaoo  shows 
no  trace  of  the  concavity  so  conspicuous  in  Muos/mtax,  S/iata 
So  little  remains  of  the  zygomatic  root,  however,  that  no  great 
these  peculiarities.  The  posterior  emai^nation  of  the  palate 
Myogpalax.  The  general  form  of  the  mandible  is  probably  mori 
than  in  Tachyoryctes;  it  is  very  different  from  that 
hood,  the  postsymphyseal  buttress  is  absent  in  Spalax  while 
essentially  the  same  high  development  found  in  Myospala^ 
iSpoIoz  that  of  RAizospaloi' differs  widely:  in  theposition,  close  to  thetoothrow,  of  the 
root  of  the  ^gomatic  plate,  and  of  the  pits  for  reception  of  the  incisor  roots;  in  the 
deep  posterior  emargination  ot  (he  palate;  in  the  form  of  the  angular  process;  in  thi- 
presence  of  a  conspicuous  postsymphyseal  buttress.  From  the  skull  uf  MyonjiaUix  it 
differs  in  the  general  outline  of  the  mandible,  the  form  of  the  angular  prun^ss,  the 
conspicuous  ridge  at  anterior  margin  of  area  for  niassetiiric  insertion,  and  the  project- 
ing ot  the  incisor  root  on  outer  side  ot  ascending  ramus.  Sufficient  com[>arison  with 
the  skull  of  Tachyoryclea  has  already  been  made. 
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Pun  XXXIV 
(Hiotogr^ihs,  nttural  «m) 
Fig.  1.    Sptdax.  Four  viewa  of  nuadible. 
Fig.  2.    Rhitoapalax.  Four  visin  of  nuutdibte. 
Fig.  3.     TadiyoryeU*.  Four  viawa  of  muidiUB. 
Fig.  2a.  Palate  of  Rhintfxitu  from  below. 

Fig.  2b.  Palate  of  SUm^oIox  from  above,  iliairiiigpitafori«e«|itiaaaf  fa 
roots. 

Fig.  3a.  Palata  at  Taekyanp*a  from  bdow. 

Fig,  36.  Palate  of  TachyoTycUt  fram  above,  showing  pita  for  reception  of  in 
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Articl«  XDC.— BRYOZOA  OF  THE  CROCKER  LAND 

EXPEDITION 

By  Raymond  C.  Osburn 

Ohio  State  Univkhsity,  Coldmbw,  Ohio 

The  bryozoan  fauna  of  the  Greenland  coastal  waters  is  probably 
better  known  than  that  of  any  othf^r  extensive  coastline  except  that  of 
western  Europe  and  the  adjacent  islands.  For  many  years  Greenland 
has  been  a  center  of  attack  for  arctic  exploration  and  a  number  of  the 
expeditions  have  collected  material  in  this  group.  American  expedi- 
tions, for  the  most  part,  have  hitherto  been  concerned  especially  with 
geographical  exploration  and  have  done  little  or  nothing  with  the  smaller 
marine  animals.  The  Peary  Auxiliary  Expedition,  in  1894,  secured  a 
small  coUection  of  twenty-seven  species  in  this  group,  which  were  identi- 
fied by  Hennig.  The  zoologists  of  Denmark,  Norway,  Sweden,  England, 
Russia,  and  Germany  have  thus  far  nude  all  the  studies  on  Greenland 
Bryozoa. 

The  Bryozoa  from  collections  made  by  various  expeditions  to  Green- 
land have  been  dealt  with  in  more  or  less  detail  by  fourteen  different 
authors  in  as  many  separate  contributions.  However,  as  none  of  these 
papers  is  generally  accessible  in  America  andj  as  few  of  them  are  in 
English  (the  others  being  in  Latin,  German,  Swedish,  and  Norwegian), 
the  writer  has  deemed  it  advisable  to  review  the  literature  briefly  and 
to  append  a  complete  list  of  species  known  from  that  region. 

The  earliest  mention  of  Greenland  Bryozoa  is  found  in  the  'Fauna 
Groenlandica'  (O.  Fabricius,  1780).  Fifteen  species  are  mentioned,  but 
the  descriptions  are  so  inadequate  and  the  synonymy  so  doubtful  that 
in  some  cases  it  is  not  possible  to  make  out  what  species  were  meant. 

In  1867,  Smitt,*  'he  Swedish  naturalistj  listed  seventy-five  species 
and  "forms"  as  occurring  in  Greenland,  though  synonymy  has  now 
reduced  this  list  to  about  seventy.  Many  of  Smitt's  "forms"  have  been 
raised  to  the  rank  of  species. 

Kirchenpauer  in  1874  listed  twenty-six  species  from  eastern  Green- 
land. 

LQtken,  1875,  prepared  a  list,  without  data,  of  sixty-four  species 
known  from  Greenland,  in  the  'Manual  and  Instructions  for  the  Arctic 
Expedition,'  for  use  by  the  'Valorous'  expedition  to  Davis  Strait. 
Tlie  difference  between  this  list  and  the  larger  one  of  Smitt  is  probably 
to  be  accounted  for  by  the  unneceasary  sinking  of  certain  good  species 

'For  tHl>  H»  bibliotnpby. 


distribution  of  arctic  Bryozoa,  in  which  be  records  sixty-eight  species  u 
occurring  in  Greenland. 

Norman  (1906)  prepared  a  liat,  without  distributional  data,  ot 
seventy-eight  species  'taken  in  the  'Valorous'  dredgings  io  Davis 
Strait,  to  which  he  added  twenty-six  from  Lutken's  list  (a  few  of  whicb 
are  of  doubtful  validity),  making,  if  all  are  to  be  accepted,  a  hundred 
and  four  species. 

Kluge's  paper  (1907)  oh  'Bryozoa  von  West-Gr5nland'  lists  seventy- 
five  species  and  varieties  from  the  following  points:  Upemivik,  Kaniah, 
Foulke  Fjord,  Murchison  Sound,  Payer  and  Battle  Harbors,  Robertson, 
Granville,  Olriks  and  Barden  Bays,  Capes  York,  Alexander  and  Chalcm, 
Saunders  and  Northumberland  Islands.    One  new  species  is  described. 

Mortensen  (1911)  described  a  new  species  of  Endoprocta,  Loxoio- 
mella  anledonis,  from  northeast  Greenland  and  subdivided  the  genus 
Loxosoma,  erecting  in  addition  two  new  genera,  Loxocalyx  and  Loxoio- 
viella. 

Finally  (1916),  a  paper  by  the  late  Dr.  G.  M.  R.  Levinsen,  published 
posthumously,  gives  a  list  of  sixty-seven  species  from  various  locahtie? 
along  the  coast  of  northeast  Greenland;   Stormbugt;  Danmarks  Havn: 
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Oresund;  Cape  Bismarck;  the  sound  between  Reoskaeret  and  Maatten; 
76°  35'  N.  lat.,  18"  26'  W.  Long.;  and  77°  N.  Lat.,  18"  30'  W.  Long. 
Two  new  genera  are  erected,  Harmeria,  to  include  the  Lepralia  scutiUala 
of  Busk,  and  Lepralielia,  to  include  Lepralia  hippopua  Smitt  and  Celle- 
■pora  amtigua  Smitt.  Also  two  new  species  are  described.  The  paper  is 
further  valuable  for  its  eidended  discussion  of  numerous  species.  For 
example,  the  Lepralia  apatktdifera  of  Smitt,  which  has  been  a  sort  of 
shuttlecock  for  the  amusement  of  systematists,  ia  definitely  shown  to 
belong  to  the  genus  CaUopora  among  the  Membraniporaa. 

Hitherto,  one  hundred  and  eighty  species  and  varieties  have  been 
recorded  from  Greenland.  In  the  present  report  six  more  species  are 
added  to  the  list  and  six  others,  which  have  been  recorded  heretofore 
for  the  eastern  coast  only,  are  new  to  the  western  coast  of  Greenland, 
This  list,  totaling  one  hundred  and  eighty-six  species  and  varieties,  is 
surprisingly  large  when  one  considers  the  narrowly  limited  conditions 
imder  which  marine  life  exists  in  that  region.  Althoi^h  Greenland 
extends  from  about  latitude  60°  to  above  latitude  83°  and  has  several 
thousand  miles  of  coast-line,  the  water  temperature  ranges  closely  about 
the  zero  mark  (cent^rade)  the  year  round.  The  surface  temperature 
in  winter  and  summer  varies  not  more  than  ten  degrees  off  the  southern- 
most point  of  Greenland,  while  farther  north  there  is  still  less  variation. 
At  one  hundred  meters  depth  all  the  ahorewLse  waters  apparently  have  a 
temperature  of  zero  or  lower  throughout  the  year. 

Naturally,  most  of  the  Greenland  species  are  typically  arctic  and  a 
lai^  number  of  these  are  circumpolar  in  their  distribution.  Some  of  the 
species,  to  be  sure,  occur  also  farther  south  on  the  American  and  Euro- 
pean coasts,  and  Crisia  ebvmea  and  MicroporeUa  ciliata  are  cosmopolitan. 

The  collectionB  made  by  the  Crocker  Land  Expedition  were  taken 
at  Etah,  on  Fouike  Fjord,  Lat.  78°  20'  and  at  Umanak,  Lat.  76°  30'. 
Peeawahto  Point,  the  other  localily  mentioned  in  the  following  report, 
is  only  two  miles  east  of  Etah.  These  localities  are  well  to  the  north 
on  the  western  side  of  Greenland,  on  Smith  Sound,  north  of  Baffin 
Bay.  The  amount  of  material  taken  was  certainly  not  extensive,  but 
fifty-one  species  are  represented,  as  many  as  would  be  expected  from 
any  similar  amount  from  the  tropics  or  elsewhere  and  all  of  the  major 
groups  of  the  marine  Bryozoa  are  represented.  The  collection,  unless 
otherwise  indicated  in  the  text,  was  made  by  Dr.  M.  C.  Tanquary,  in 
the  year  1914.  The  southern  and  eastern  coasts  of  Greenland  are  more 
open  and  more  accessible  and  the  Bryozoa  are  consequently  much 
better  known. 
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The  species  new  to 
IfokOa 
Electro 
CaUopo 
CaOapo 
Cribr-ai 
Cheilop 

BRYOZOA  TAKBN 

LooEOMmdU* afitedonla Mortenseo.    This  qieeieslivw  ftttadied  to 

the  free-living  cn'Doids  and  was  described  fmcn  Dortheast  ( 
a  Utitut  e  of  77°  (See  Mortenaen,  1911,  p.  309  et  seq.)  from  i 
taken  on  Hathometra  prolixa.  A  amall  broken  Bpecimea  <rf  the  c 
Bdiometra  glacialis  (Ijeach)  waa  included  among  tiie  brytnoail  iiuU«rial 
from  Etah,  Fouike  Fjord,  and  on  this  was  found  a  sine^  qiedmcn  of 
this  simple  biyosoan.  Other  crinoids  of  this  species  wem  earefnOjr 
examined  lat«r,  but  no  further  specimens  of  the  Loxoaomdta  were  found. 
It  is  possible  that  it  may  be  found  wherever  arctic  crinoids  oeeur,  but  it 
is  so  small  that  it  is  easUy  overlooked. 

Barsntila  major  Hincks.  Etah,  Fouike  Fjord;  dredged  Angait 
7;  attached  to  hydroid  Htems.  The  species  ranges  southward  oo  the 
American  coast  to  southern  New  England. 

ECTOPROCTA 

CTCLOSTOHATa 

Crisia  ebumea  (Linn).  Etah,  Fouike  Fjord;  dredged  August  7; 
a  few  colonies,  mostly  young,  attached  to  shells,  hydroid  stems  and 
Membranipora  serrulata. 

Tubuliporaflabellari8(Fabricius).  Etah,  Fouike  Fjord;  dredged 
August  7.  One  young  colony  without  ovicells  apparently  belongs  here. 

I(fmonea  atlantica  Johnston.  Etah,  Fouike  Fjord;  dredged 
August  7;  one  portion  of  a  colony. 

Entalophora  clavata  (Busk).  Etah,  Fouike  Fjord;  dredged 
August  7;  two  small  erect  portions,  5  mm.  in  height,  with  partially 
developed  ovicells.  Thus  far  this  species  has  been  recorded  for  Green- 
land by  Kluge  only. 

Lichenopora  crassiuscula  (Smitt).  Umanak,  June  9;  a  few 
colonics  on  alga;. 

Lichenopora  hisplda  (Fleming).  Etah,  Fouike  Fjord,  June  29, 
1915;  two  colonics  on  a  shell  of  Margarites  umbilicalis. 
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Llchenopora  Temicaiift  (Fabricius).  Umanak,  June  9;  very 
abundant  on  algie,  hydroid  stems,  etc..  many  with  completed  ovicells, 
but  no  compound  colonies  were  observed.  One  beautifully  symmetrical 
colony  was  attached  to  the  shell  of  a  small  living  gastropod. 

Ctxnostobuta 

Alcyonidimn  mamillatum  Alder.  Etah,  Foulke  Fjord;  dredged 
August  7;  one  colony  on  a  hydroid  stem. 

Bowerbackla  c»udata  (Hincks).  Etah,  Foulke  Fjord,  August  7; 
a  few  small  colonies  attached  to  Membranipora  semdata,  hydroida  and 
algte,  and  Umanak,  July  13,  1914,  on  algfe. 

HolelU  dllatata  (Hincks).  Etah,  Foulke  Fjord;  August  7;  on 
algse.  This  species  has  not  hitherto  been  reported  from  Greenland.  It  is 
the  Cyiindrascium  dilatatum  of  Hincks  and  most  other  writers. 

Chulostohata 

0«m6lUria  loricaU  (Lian.).  Umanak,  July  13,  and  Etah, 
Foulke  Fjord,  Ai^ust  7;  dredged,  common. 

Dsndrofcaanlft  mumyuia  var.  fruticou  (Packard).  Etah,  Foulke 
Fjord;  dredged  August  7.  Rather  common  and  mostly  attached  to 
Membranipora  serruUita.  Colonies  well  developed,  30  mm.  or  more  in 
he^ht  and  with  numerous  ooecia  containing  eggs  in  various  stages  of 
development. 

Serupocellaria  scabra  var.  panulata  Norman.  Occurring  with  the 
following  species,  but  less  common.  In  Greenland  this  variety  is  known 
only  from  the  west  coast. 

Bcrupocellarla  t«mata  (Solander).  Etah,  Foulke  Fjord;  dredged 
late  in  July  to  August  7. 

Serupocellaria  tamata  var.  gracilis  Smitt.  Taken  with  the 
preceding,  but  much  more  common. 

Caberea  elllai  (Fleming).  Umanak,  July  13;  dredged;  a  few 
small  colonies. 

ElMtra  monottachya  (Busk).  Umanak,  July  13;  two  small 
colonies  on  algs.  This  species  has  not  hitherto  been  recorded  from 
Greenland,  but  is  a  well-known  northern  species  and  in  arctic  regions 
has  been  recorded  by  Waters  from  Franz  Josef  Land  (Bry.  from  Fran? 
Joseph  I^nd,  Linn.  See.  Journ.ZooI., XXVIII, p. 59, 1900),and by Nord- 
ganrd  from  the  Kara  Sea  (Bryozoa,  Due  d'Orleans,  1912,  Campagne 
Arctique  de  1907,  p.  7). 
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one  colony  on  a  dead  shell  picked  up  on  the  beach;  Umanak,  July  13, 
1914,  two  colonies  on  living  bivalve  shells  brought  up  with  the  holdfasts 
of  Lamirutria,  and  Peeawahto  Point,  on  shells  of  Serripes  gr<Enlandicut. 

Calloporacraticula  (Alder).  Umanak,  July  9,  and  Etah,  Fouike 
Fjord,  August  7;  dredged  on  Membranipura  serrulaia,  Dendrobeania 
and  on  alga.  Also  at  Peeawahto  Point,  Sept.  7, 1914,  on  shells  of  Seiriptf 
grtETUandicus.    Small  but  mature  colonies  with  o<£cia. 

Caliopora  cymbntormls  (Hincks).  Abundant  on  hydroid  stems 
and  the  erect  Bryozoa,  dredged  at  Etah,  Fouike  Fjord,  late  in  July  to 
August  7.  Two  colonies  were  also  taken  at  Etah,  June  29,  1915,  one  on 
a  barnacle  and  the  other  on  a  shell  of  Buccinum  tariquaryi.  This  species 
is  almost  never  found  except  on  the  erect  stems  of  other  sessile  orgininns. 

Caliopora  discreta  (Hincks).  Etah,  Fouike  Fjord;  dredged 
August  7;  one  colony  on  a  shell.  This  species  has  not  previously  been 
recorded  for  Greenland.    Bidenkap  (1905,  p.  12),  lists  it  for  Spitzbergen. 

Caliopora  nlgrans  (Hincks).  Etah,  Fouike  Fjord;  dredged 
August  7;  one  colony  on  a  dead  shell. 

Caliopora  spathulifera  (Smitt).  Etah,  Fouike  Fjord;  dredged 
August  7;  two  colonies  on  a  dead  shell. 


1919]  0«bura,  Bryotoa  of  Uie  Crocker  Land  ExpodUwn  609 

Callopora  spltiberffensiB  (Bidenkap).  Etab,  Fouike  Fjord; 
dredged  August  7;  two  portiona,  one  of  which  is  entirely  bilaminate, 
the  other  partially  so.  The  species  has  hitherto  been  taken  only  in 
Spitzbergen  waters,  but  it  is  hyjhly  probable  that  it  will  be  found  to  be 
circum polar  in  its  distribution. 

Callopora  unleomia  (Flemii^).  Etah,  Fouike  Fjord;  dredged 
August  7;  one  small  colony  of  only  a  few  zocecia,  but  well  developed, 
with  otecia.  Also  at  Peeawahto  Point,  Sept.  7,  on  a  shell  of  Pecten 
isUm^cua,  collected  by  Mr.  W.  Elmer  Ekblaw. 

Callopora  unicornis  var.  annUera  (Hincks).  Etah,  Fouike 
Fjord,  June  29,  1915;  on  shells  of  Bucdnum  ianquar\ii  and  B.  ekbUtm, 
collected  by  Messrs.  M.  C.  Tanquary,  W.  Elmer  Ekblaw,  and  E.  0. 
Hovey. 

Cribrillna  annulata  (Fabricius).  Umanak,  July  13;  two  small 
colonies  on  algse. 

Cribrillna  punctata  (Hassall).  Peeawahto  Point;  one  colony  on  a 
shell  picked  up  on  the  beach. 

The  typical  form  of  this  Bpecies  has  not  hitherto  been  lifted  for 
Greenland,  though  it  is  recorded  from  variou»  localities  in  arctic  Europe. 
Anderson  (1902,  p.  641)  described  the  variety  loaierai  from  eastern 
Greenland,  but  in  the  one  small  Bpecimen  of  the  present  collection  I  can 
detect  none  of  the  varietal  differences  mentioned  by  him. 

Hippothoa  hyalina  (Linn.)  Umanak,  June  9;  several  colonies 
encrusting  small  gastropod  shells  taken  on  algEe,  and  July  9,  many 
colonies  on  the  fronds  of  algiB  and  thick  incrustations  on  the  stems. 
Etah,  Fouike  Fjord,  dredged  August  9,  a  few  very  small  colonies  on 
Membranipora  semilata  and  more  mature  ones  on  shells  of  Bucdnum 
belcheri  and  Margarites  uTninliiuiUis  collected  by  Mr,  W.  Elmer  Ekblaw. 

B«nn«ria  acutulata  (Busk),  Etah,  Fouike  Fjord;  dredged 
August  7;  three  colonies  on  algse,  none  larger  than  the  head  of  a  pin, 
but  all  mature. 

Rfltepora  fllongata  Smitt.  Etah,  Fouike  Fjord;  dredged  August 
7;   four  small  colonies  among  DendrtAeania. 

Myrioioum  cnutaeeum  (Smitt).  Etah,  Fouike  Fjord;  dredged 
August  9;  two  very  small  specimens  on  Membranipora  serruiala. 

This  species  appears  to  have  been  a  misfit  generically  and  has 
accordingly  been  much  shifted  about  by  various  authors.  Levinsen 
(1909,  Cheil.  Bry.,  p.  297)  erected  the  new  genus  Myriozoella  to  include 
it,  but  in  1916  (p,  469)  returned  to  the  use  of  the  older  genus  Myriozotim. 
Dawson  (1859,  Geol.  Survey  of  Canada  for  1858,  p.  256)  described  this 


Rhamphoitomellft  cosUta  (Hincks).    Etah,  Foulke  Fjord;  dredged 

August  7 ;  one  small  colony  on  a  hydroid  stem. 

Rhamphostomella  ovata  (Smitt).  Peeawabto  Point,  June29, 1915; 
one  colony  on  a  dead  shell. 

Rhamphostamella  pllcata  (Smitt).  Etah,  Foulke  Fjord,  Aiigusl 
7;  on  a  dead  shell. 

Porella  conclnna  (Busk).  Etah,  Foulke  Fjord,  August  7;  several 
small  colonies  on  shells. 

Cystlcella  saccata  (Busk).  Etah,  Foulke  Fjord;  dredged  August?; 
one  small,  hut  apparently  old  colony,  only  7  mm,  in  he^ht  and  without 
branches,  but  heavily  calcified  secondarily  at  the  base,  with  ooecia 
near  the  tip  and  beyond  this  about  one  row  of  yonng  zooccia. 

This  genus  hits  been  recently  split  off  from  Porelia  on  what  appears 
to  be  a  perfe<'tly  satisfactory  group  of  characters,  by  Cann  and  Bassler 
(1917,  Synopsis  of  American  Early  Tertiary  Cheilostome  Bryoioa,  Bull. 
96,  U.  S.  Nat.  Mus.,  Feb,  27,  p.  53).  The  recent  species  belonEing  to 
this  genus  are  Porella  mccala  (Busk)  (=  P.  ekganiuia  of  most  authore); 
Porella  elegantula  d'Orbigny  (.=  P.  perpwnlta  Busk),  and  Porella  /mgilif 
Levinsen  (=  P.  elegantula  var.  rostrala  Hincks). 
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Cylliidroparella  tuhuloaa  (Norman).  Umanak,  July  13;  one 
colony  on  the  shell  of  a  living  bivalve  moUusk  brought  up  with  Laminana 
holdfasts;  Peeawahto  Point,  Sept.  7,  on  a  shell  of  Serripes  granlandicus, 
and  Etah,  June  29, 1015,  on  sheik  of  Buccinum  ekhlawi  and  B.  lanquaryi, 

Hli>i>oporiiui  pertusa  (E^aper).  Etoh,  Foulke  Fjord;  dredged 
August  7;  one  colony  on  shell. 

Cheilopora  prssluclda  (Hincks).  Etah,  Foulke  Fjord;  dnnlged 
August  7;  colonies  of  various  sizes  on  hydroid  stems,  algfe,  Dendro- 
beania  and  Cellepora  surcularis.  In  the  latter  case  a  colony  nearly  an 
inch  across  extended  in  a  unilaminar  expansion  from  branch  to  branch 
of  the  Cellepora. 

Callepwa  BureuUris  (Packard).  Etah,  Foulke  Fjord;  dredged 
August  7;  two  portions  of  colonies,  the  largest  over  an  inch  in  height 
and  showing  the  usual  mode  of  branching. 


UST  OF  GREENLAND  BRYOZOA 

The  following  table  of  one  hundred  and  eighty-six  species  and 
varieties  includes  all  that  have  been  recorded  for  Greenland.  E^ch 
author  who  has  recorded  a  species  is  indicated  by  a  check  mark  and  (he 
date  following  the  author's  name  refers  to  the  paper  in  which  the  occur- 
rence is  recorded.  (See  bibliograpliy.)  A  glance  at  the  table  will  show 
that  numerous  species,  such  as  Idmonea  allantica,  Licherwpora  vernt- 
caria,  etc.,  are  so  conmion  and  widely  distributed  that  they  have  been 
listed  by  practically  every  author  from  Fabricius  to  the  present.  Others 
are  less  common,  and  a  few  have  been  noted  by  only  one  auihor.  Rome 
of  the  records  by  earlier  writers  may  be  questionable,  as  our  knowledge 
of  the  species  has  increased  so  rapidly  in  recent  years,  but  in  most  cases 
these  have  been  substantiated  by  later  records,  provided  the  synonymy 
ia  correct.  Three  species  mentioned  by  LQiken  (.Fluxtra  foliacea,  Smiir- 
Una  linearis  and  S.  reticulata),  and  Membranipora  membranacea  recorded 
by  Fabricius,  have  not  been  noticed  by  any  later  writer  and  these  es- 
pecially must  be  looked  upon  with  suspicion. 
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Myrituoum  coardaium  (Ssrs) 
"  eruOaceum  (Smitt) 
"         mibgraeiie  (d'Orbigny) 

BchUoporiila  hva'perta  (Micbelin) 


rinuosa  (Busk) 
ttyHJern  Qjevltaea) 


Mictopordia  eiliaUt  IPaliau) 
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Fentilrulina  maluti  (Audouin) 
SmiUina  aurieulala  (HasBall) 


lantbbonm  (Johnston) 


Iritpinota  (Johnston) 

"         vat.  arborea  Levinsen 
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"         immena  (Fleming) 
"         indwita  (Levuuen) 
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"  rndUuIa  (HmclcB) 

"  •Dobra  (FabricfaiB) 

XicAarDptii  fofOMS  fBuik) 
"  tani  fffoM) 

t/mtottuls  oreMca  (8nn} 

PonOaaaatroHrit  Baatt 

"      aftrta  (Boook) 

"      Moonut  (Busk) 

'      onnpriiM  (Dowby) 

"      Mnefmu  {Buik} 

"  '4       TH.  MZJ  (DamoB) 

"      trrnUmdiea  (Nomua) 

"      tori*  (Fleming) 

"      fima  (Hindcs) 

"      prmc^f  N<Hiiukn 

"      pivbowulM  Hinoki 

"      ()b«nM  (Sotander) 

"  "      var.  Irideiw  (Busk] 

"      struma  (Norman) 
CyttieeUa  elegantula  (d'Orbigny) 

"        froffait  (Levinsen) 

"  aaccata  (Busk) 

Tasaradoma  graeUe  (Sara) 
Cytindroporella  IxAulosa  (Norman) 
Lepraliella  amtiffua  (Smitt) 
"  hippopus  (Smitt) 

Hippoporina  perlusa  (Eaper) 
Anarlhropora  monodon  (Busk) 
Monoporella  spinulifera  (Hinclcs) 
Ckeiiopora  priducida  (Hincks) 

"         sinceru  (Smitt) 
Hanicydapora  polUa  (Norman) 
CelUpora  amciilaHs  Hincks 

"         Tioduiosa  Lorenz 

"        ranmlcia  Linneus 

"         surcularit  (Packard) 

'■        luberosa  (d'Orbigny) 

"        ventricoia  Lorenz 

"        tBhiteaveti  Norman 
CelUporeUa  Upralundes  (Normaa) 
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SYNONYMY 

In  the  following  synonymy  I  have  indicated  only  those  names  of 
species  previously  recorded  for  Greenland,  which  differ  from  the  termi- 
nolc^  herein  used.  I  do  not  consider  the  synonymy  as  settled  by  any 
means.  Changes  in  the  arrangement  of  genera  and  even  in  the  concep- 
tion of  genera  and,  to  some  extent,  of  larger  groups  as  well,  have  recently 
been  made  at  such  a  rate  that  it  is  difficult  for  even  the  special  student 
of  the  bryozoa,  to  keep  track  of  them.  Greater  intensive  study  of  morpho- 
Ic^cal  and  embryolt^csJ  characters,  and  difference  of  opinion  as  to 
what  is  most  fundamental,  are  responsible  for  most  of  these  changcx  in 
classification.  This  is  true,  not  only  for  the  rarer  forms,  but  also  for 
some  of  the  oldest  and  best  known  species. 

The  classification  was  at  first  based  on  the  moat  BUper&cial  char- 
acters of  the  colony.  This  was  supplanted  by  a  similar,  but  much  more 
satisfactory  arrangement  on  the  basis  of  the  superficial  characters  of 
the  individual.  But  more  recent  studies,  especially  those  of  Waters, 
Jullien,  Levinseu,  Harmer,  and  Canu,  have  shown  that  comparatively 
little  reliance  can  be  placed  on  external  characters  and  that  the  broader 
features  of  the  classification  must  rest  on  more  fundamental  structures. 
Many  new  genera  have  been  proposed  and  old  families  have  been  broken 
up  and  rearranged  or  new  ones  established.  At  the  same  time,  Levinsen 
chose  to  make  use  of  some  of  the  old  "classical"  generic  names  under  a 
new  interpretation,  a  plan  which  tpnds  rather  to  confusion  than  to 
clarity.  To  my  mind  it  would  have  been  better  to  allow  these  genera 
to  die  a  natural  death  and  enter  the  limbo  of  zoological  misconceptions 
than  to  attempt  to  resuscitate  them.  At  present  it  seems  impossible  to 
harmonize  all  the  changes  that  have  been  made. 

In  the  present  list  I  have  made  use  of  the  newer  generic  names 
where  I  could  be  certain  of  the  position  of  the  species,  but  in  other  cases 
I  have  retained  older  genera,  with  the  full  realization  that  they  will  have 
to  succumb  to  the  progress  of  study.  Gradually  the  Bryozoa  will  emerge 
from  the  chaotic  state  of  classification  in  which  th,^y  now  are,  just  as 
other  groups  have  done,  but  the  end  is  not  yet  clearly  in  sight. 

CrCLOBTOMATA 

LoxoMmella  pkascaio»omalum  (Vo)^). 

Loxoioma,  Andersaon,  1002, 
BaT»nUia  gracilis  (8ars). 

PtdiceUina,  Vanh5fTen,  1897;   Didenkap,  1905. 
Tubulipora  fimbria  Lamar^^k. 

Tubipora  serpens,  Fabrkius,  1780, 


Fluatra,  Fabriciua,  1780;  Aleyonidium,  LOtken,  1875. 
Alcoyonidium  mamillntum  Alder.  * 

A.  hireulum  forma  mamHiala,  Smitt,   1867;    A.  htrtutum  fornu  n 

Kirchenpauer,  1874. 

Bouvrhankia  arrliai  (Busk). 

Fanella.  Busk,  18S1.    This  species  may  well  be  only  a  variety,  or  perhaps  era 
identical  with  B.  imbrieala  Adama,  though  the  locecia  are  larger  in  the 
far  northern  form. 
NoUUa  diialata  (Hini^ka). 

This  apecies  is  the  Cylindr(Mium  dilaiatum  of  Hincka.  Harmer  bM  deari? 
shown  (Polyzoa  of  the  Siboga  Expedition,  pp.  52-53)  that  CyUmdrvtiiim 
Hincks  must  give  way  to  NokUa  Gosse. 

Cheilostouata 
GemeUaria  loriaila  (Linneus). 

Fistularia  ramosa,  Fabricius,  1780. 
Bugula  plimoaa  (Pallas). 

Sertutaria  fasliffiala,  Fabriciux,  1780. 
Dendrobeanla  munayana  (Johnston)  and  varieties  fruliana  (PacJtard)  and  gvadridtik- 

tola  (Loven),    Previous  to  1908,  when  Levinsen  erected  the  genus  Dendrottoim 

(Morph.  and  Syxt.  Studies  on  the  Cheilostomata),  all  records  for  this  species  and 

its  varieties  were  listed  under  Bvffula. 
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Barmfiuttra  abyttimla.  (8«n). 

Fl\ttlra,  Andenson,  1002. 
Fbutn  papyrama  EUii  and  SoUodw. 

F.  cAortocea,  Smitt,  1867;  LUtken,  1875. 
Flu^ra  membranaceo-lruneaia  Bmitt. 

Carbasea,  Norman,  1906. 
StTupoceUana  reptant  (Luuueui). 

Sertiitaria,  Fabricius,  1780. 
Sentpoc^iaria  teoira  (Vui  Beneden). 

Strtidaria  htUeeina,   Fabricius,   1780;    CeUvlaria   »cabra,   LUtken,   1875,     The 
variety  doTtgala  was  listed  by  Smitt,   1867,  vs  C«Uularwi  tatbra  ftwma 
dongata;  by  Kirehenpauer  1S74,  aa  StrupoceUaria  intrmit:  and  by  Bidenkap, 
1905,  aa  S.  tentpoM. 
SempoeeUaria  lemata  (Solaoder). 

CaixOaria  ttrruda  and  forma  sracilin  Smitt,   1867;    C^uktria,  LUtken,  1875; 
Mmipea  Eentiig,  1896;  VanhOffen,  1B»7;  Bidenkap,  1905;  Norman,  1906; 
KJufe,  1907.     Ilie  variety  gracUie,  at  Menipea  ffraeilia,  Busk,  1881;  Van- 
heffen,  1807;  Norman,  1906. 
Jlf«n(p«a  aretktt  Busk. 

Scmpocdlmia,  Kluge,  1007. 
Menipea  *mtUt  (Norman). 

M.  (htplM,  VBohdSeo,  1897. 
Eleetra  pUMa  (Unnsue). 

MenJminipora,  Smitt,  1867;  LQtken,  1875;  VanhMen,  1897;  Bidenkap,  1005. 
Stemhranipora  Tnembranaeea  (LinnKus). 

Fluaira,  Fabricius,  1780. 
Memhranipora  serrulala  (Busk). 

Flvttra,  Buak,  1881;  Hennig,  1896;  Vanhoffeu,  1807;  Kluge,  1007. 
CaOopora.    This  genus,  erected  by  Gray  and  amended  by  Norman,  contains  moflt 

at  the  BpeciM  fonneriy  Ii8t«d  nnder  Membranipora.   It  is  marked  by  tbe  prenence 

of  avicularia  or  ocecia  or  both.     Levissen  (M<nph.  and  Syst.  Studiea  on  the 

Cheilostomatous  Bryozoa,  p.  152)  has  erected  a  new  genus  Tegella  to  include 

C.  ariMca  and  C.  unicomu,  but  until  farther  work  has  been  done  on  this  point  it 
,  may  be  better  to  include  these  apeciee  under  CaUopora.    Additional  changes  in 

tbe  synonymy  of  this  genus  are  as  foDows: 
CaBopora  aretiea  (d'Orbigny). 

Membranipara  lineala  forma  aopkve  Smitt,  1867;  M.  aojAia  Hineka,  1877;  C. 

sopMs,  Norman,  1006. 
CaUopora  lirieala  (Unnmus) . 

Fluttra,  Fabricius,  1780. 
CaUopora  minor  (Busk). 

MetiAranipora,  Kirchenpauer,  1874;  VanhfifTen,  1897;  AAampftonofus,  Bidenkap, 

1005. 
CUfepora  nifroM  (HiadcB). 

Membranipara,  Kluge,  1907. 
CaUopora  spolAtil^era  (Smitt). 

Z«pralia,  Smitt,  1867;  Ultken,  1875;  Vanhdffen  1S97;  Bidenkap,  1905;  Kluge, 
1907.  m»  well' known  and  easily  determiped  spcciea  baa  been  much  riiif  ted 


about,  though,  u  it  hi 
prior  to  the  woA  OIL0 
tpvatmtipptKatoAow 
CaBopora  tfiniftn  (Johnstrai). 

Jf  Mnftrampora,  VanhSSoi,  1 

CdUopora  eymbi^armk  (Hinda}. 

Mmiiiranipxn  tpMftra,  Sm 

X!dBopora  unieomit  w.  armiftn 

MtmbnniponUntatatoniM 

190S. 

Cribrama  omufala  (F^fafUm). 

CtBepan,  ^bridne,  1780;  j 
OibriltM  nOidopMetala  (Smitt). 

OapkyniM,  Nonnan,  1906. 
Mitnporina  artkidaUi  (Pthdcim). 

J»tt  Uppuria,  FaMoin,  1780;  COmia,  Smitt,  18S7;   LUfan,  1875;   CWfarii 
boraalii,  HenniK,  1886;  COaria,  VaahBffeo,  18B7;  C.  \trnV\,  Vimk^ 
IQOS;  CaBwIarfa,  NomuD,  1006;  Jffcrvpora  tinwHi,  KldSi^  1907. 
SippoOtM  divarieata  Lamanronx. 

Af oSia  AyoUna  forma  dtmMrleata,  Smitt,  1867. 
Hippolhoa  hyaUiM  (limicua). 

Cadqiora,  ^bridia,  1780;  JfoIHo,  ftaitt,  1867;  I«|iralte,  KtoehMfMMi;  1874; 
ifoffio,  LBtkao,  1S76;  SdUnponBo,  TuhflffHi.  1897;  CliBifiwii^  Hda- 
kap,  1006. 
Hamuna  mtidala  (Buak). 

CrOnlina,  Kluge,  1007. 
Aefeponi  beaniona  King. 

R.  ceUuioBa  forma  beanina,  Smitt,  1867. 
Retepora  elori^ala  Smitt, 

R.  cetluloM  foTina  nolopachyt  vai.  tbmgata,  Smitt,  1867;   ft. iMUi'eMiMa,  Hioeb, 
1877;  Bidenkap,  1905;  Levi Dsen,  1916. 
Myriotoum  coarctatum  (San). 

LeieKhara,  Vanb6fTen,  1897;  Noraian,  1006. 
Myncroum  erutlaceum  Smitt. 

LeUschara,    VanhSffeo,    1807;     StAtioporeUa,    Bidenkap,     1005;      Leieaekan. 
N'orman,  1906. 
Myriotoum  nAffracQe  (d'Orbignj). 

MiUepora  truneata,  Fabriciua,  1780;  Leietdtara,  VaubSffen,  1807;  NorTDsn,  1906. 
Sdiiivporella  biaperla  (Michelin). 

EtchareUa  lirieala  forma  biaperta,  Smitt,  1867. 
SekiMporella  cruenia  (Norman). 
JV ucron«Ua,  Bidenkap,  1905. 
SchizoporeUa  linuoia  (Busk). 

EachareUa  Hnearu  forma  tecundaria,  Smitt,  1867;  Lepralia,  KircheDpauer,  1871. 
SehuoporeUa  vuigaris  (Moll.). 

Encharina,  LevineeD,  1916. 
MicTopreUa  eUiata  (Pallas). 

Cdtepora,  Fabriciua,  1780;  PoKno,  Smitt,  1867;  LQtkcn,  1875. 
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FeneUniUna  mahei  (Audouin). 

Poriita,  Smitt,  1867;  Latkeo,  187S;  MieroporeOa,  Vanhflffen,  1897;  Bidenkap, 
1905. 
SmiUina  aurieulala  (Hassoll). 

Btchar^la,  Smitt,  1867;   LUtken,  1875;   Sekitopordia,  V&uhdfleii,  1897;   Schii. 
awrieulata  and  Sm.  Uneaia,  Bidenkap,  1905;  Norman,  1906;  Sm.  Hneata, 
Kluge.  1907. 
SmiUina  heUa  (Busk). 

SmiUtTia,  VonhofTen,  1897;  PortOa,  Bidenkap,  1905;  Norman,  1906;    PortOa 
tiormani,  Kluge,  1907. 
SmUtina  iefffeyti  (Norman). 

LepraHa  tritpinoea  var.,  Hincks,  1877;   Sm.  Iritptnoso  var.  jeffreyri  Hennig 
1896;  Sm.  triepiTtoaa,  Vanheffen,  1897;  SmiUia,  Bidenkap,  1905. 
•SmiUina  land»hormn  (Johnston). 

Lepraiia,  Kirchenpauer,  1784;  Excharella,  LUtken,  1875;  Smittia  landsboroughii 
forma  <T]/8((iUina,Vanlidffen,  1897;  SmtUta,  Bidenkap,  1905.    It  is  probable 
that  some  of  these  records  refer  to  SnattiTta  majutcula  or  Sm.  mintiecula. 
SmiUina  porifeTa  (Smitt). 

BtcharOla,  Smitt,  1867;  Latken,  1875;  Smittia,  Hennig,  1896;  VanhOfTcn,  1897; 
Bidenkap,  1905;  Sekitoporella,  Kluge,  1907. 
SmiUina  reticulata  (Macgillivray). 

Bicharetla  lenf/entilii,  Latken,   1875.     Bidenkap  identifies  the  Etek.  legetUdii 
foma  protatypa  of  Smitt  with  Sm.  rttievkOa.    The  only  Greenland  record 
for  this  species  is  that  of  LQtken,  which  is  open  to  some  doubt,  as  the  species 
of  SmiUina  were  none  too  well  understood  in  his  time. 
SmiMna  rettculofo-pundala  (Hincks). 

Heme»<AaTa  corUorIa,  Kirchenpauer,  1874;    Lepraiia,  Hincks,  1877;    Lepraiia, 
Anderssoo,  1902;  Norman,  1906;  SchitoporeUa,  Kluge,  1907. 
SmiUina  amidt  (Kirchenpauer). 

SiehaeUa  legetUiUi  forma  proMj/pa,  Smitt,  1867;  Lepraiia  amifti,  Kirchenpauer, 
1874;  SmiUia  legentilii,  VanhdSen,  1897. 
SmiUina  mlida  (Stimpson). 

Eidutrdia  palmata,  Smin,  1867;    LUtken,  1875;  SmMia  piUmata,  Vanhoeten, 
1897;  Andersson,  1902. 
SmiUia  tritpiitoea  (Johnston). 

ftcAareUajacQtint,  Smitt,  1867;  Latken,  1875. 
MueroneUa  abi/ttteola  (Norman). 

Btdtar^la  lagueata,  Norman,  1906;  £«eAar«IIa,  Levinaen,  1916. 
Mvcnmeiia  immerea  (Fleming). 

Lepraiia  peaiAii,  Kirchenpauer,  1874;  M.  peachi,  VaohfifTen,  1897;  EtchareUa, 
Norman,  1906;  M.  peachii,  Kluge,  1907. 
Maerondia  indimta  (Levinsen). 
BtdvueHa,  Levinsen,  1916. 
MxuTontiUa  labiata  (Boeck). 

Phylaadia,  Andersson,  1902;  BechareUa,  Levinsen,  1916. 
MueroneUa  ventricosa  (Hassall). 

IHscopora eoectnea forma  venfrteoso,  Smitt,  1867;  EtchareUa,  Levinsen,  1916. 
Euiharoidea  jacktoni  tWaters). 

DiKopora  appenea,  Smitt,  1867;  Lfltken,  1875;  M.  cutanea,  VanhdSen,  1897. 


p.  296,  PI.  XV,  fig.  10),  has  shown  that  the  spedes  properly  bekn^  in  tit 
genua  r/mbonulo,  if  th&t  genus  is  to  be  retained,  on  aeoount  of  ita  clooc 
atnictural  relationship  to  U.  MrrumM. 
Porella  compressa  (Sowerby). 

Saeiiara  eerviatmu,  Smitt,  1867;  Kircbenpauer,  1874;  Ultken.  lS7fi;  CWbponi 
(XTvicm-nU,  Busk,  1881. 
Portia  gntnlandica  (Norman). 

P.  beUa  var.  grcenlandica,  Nontmn,  1906. 
PoreUa  tkenei  (Solander). 

DiKopora,  Smitt,  1867;  Lfitlcen,  1876;  CelUpora,  Kircbenpauer,  1874;  Paimi- 
cdiarta,  Vanhoffen,  1897;  Bidenkap,  1905.    The  variety  IrMnM  (Burfi),  M 
PalmuxOaria  tkewi  var.  trident,  Norman,  1906. 
CystieeUa  degantula  (d'Orbigny). 

Etchara  perpunlla,  Busk,  1881 ;  PortUa  jierpugiUa,  VanhiMTen,  1897 ;  Bidnk^k, 
1905;  PoreUa  degantula,  Normaa,i90G;   Kluge,  1907. 
Cyslicdla  fragilU  (Levinsen). 

PoreUa  sacaOa  var.  rottraia,  Kluge,  1907;  PoreUn  fragilU,  n.  sp.,  Levinsra.  1916. 
Cygtieiila  mecala  (Busk). 

Etchara  elepantuia,  LUtken,  1375;   Busk,  1881;  PoreUa  eUffantata,  Hennig,  1806; 
Vanht^en,  1897;  Pordia  taeeaUt,  Bideokap,  1S05;  KluRe,  1907. 


1*191  OabtfN,  At«M0  ^f  Ma  Ovefar  land  MxpaiOim  623 

CvUnAopanOa  ttib^ata  (Nonun). 

PoriMaVanhOBeD,  1897;  Kluge,  1907. 

Ct^epota  ramvlata  foima  eontifftn,  Smitt,  1867;    RltampliottinneUa,  Normui, 
1906;  LepnUa,  Kluge,  1907.    Levinsen,  1BI6,  p.  466,  erecti  the  new  genus 
LtpndUBa  for  this  and  the  fdlowing  spedes. 
LcprnKeOii  Mppoput  (Smitt). 

LtpnUa,  Smitt,  1867;    LQtken,   1875;    Vuihaffen,    18«7;    Bidenlup,    1905; 
SKAont,  NoRDiA,  190B. 
Hippoporirta  periu»a  (Eaper). 

LtpraHa,  KirabanpMuer,  1874;  Hennig,  1896;  VanbOSeD,  1897;  L.  nonOandioa, 
Singe,  1907.    The  ipeciea  haa  eoaaaoniy  b««k  known  aa  LepnHa  pmiuta. 
Monoponlltt  tpimJ^tra  (Hindu). 
Mucrondla,  Bidenhap,  1909. 
CheSopora  lineera  (Smitt). 

Dueopora,  Smitt,  1867;  Ltttken,  187S;   LepnUa,  Hincks,  1877;  Hemetchara, 
Buek,  18S1;  Lepnlta,  Hennig,  1896;  MwnmaUa,  VanhOffen,  1897;  Biden- 
kap,  1905;  Kluge,  1907. 
Bgmiefdopom  poHIa  (Nonnan). 

LepraHa  emueivnata,  Klnge,  1907. 
Cdkpora  tUTciitarU  (Packard). 

CMtporaria  bteroMMia,  ftnitt,  1867;   CtU&poro  iiunutata,  Kircbeupauer,  1874; 
Cdltponria  incnatata,  LQtkea,  1876;   CtUfpan  ineratmita,  Hincka,  1877; 
C.  etrvimmU,  Biuk,  1881;  C.  inenmeto,  Haonig,  1896;  Vanb^Aen,  1897; 
Bidenk^.  1005;  Norman,  1906;  Lerinaen,  1916. 
CeSepora  tuberota  (d'Orbigny). 

C.  ramuhta  forma  lubero*a,  Smitt,  1867. 


XVII,  pp.  00-93. 
Kluge,  Herman.     1007.    Zur  Keuntnis  der  Bryoioea  von  Weet-grOnlwid,  L'u>- 

Duaire  du  Mus£e  Zoologique  de  I'acad^mie  Imp^riale  des  Sciencce  de  St,  PMcn- 

bourg,  T.  12,  pp.  546-554. 
MoBTBNSEN,  Th.    1911.    A  new  species  of  Entoprocta,    Loxotomdia   onMimu, 

from   North-eaat  Greenland.     Duunark-ekspeditioneD  til  Grtotaoda   Notd- 

fistkyst  1906-1908.    Bd.  S,  No.  8,  pp.  397-406,  PI.  xxvi. 
LsTiNSKN,  G.  M.  R.     1916.    firyoioa,  Danmark-^Espeditioaen  til  GrdnlAnda  nca^ 

Aetkyst  1906-1908,    Bd.  3,  No.  16,  pp.  433-472,  F\b.  xdc-xxiv.    K>6baihank. 
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Artlcl*  XX.— MAMMALS  COLLECTED  IN  EASTERN  CUBA  IN 
1917.     WITH  DESCRIPTIONS  OF  TWO  NEW  SPECIES 

By  H.  E.  Anthony 
Platm  XXXV  TO  XXXVII 

Early  in  1917  work  was  begun  in  the  eastern  end  of  Cuba,  the  San- 
tiago region,  with  the  intention  of  making  collections  of  the  livii^ 
mammals  and  of  exploring  as  many  caves  as  possible  in  the  search  for 
extinct  manuualia.  I  was  able  to  get  well  started,  with  enough  data 
gathered  from  various  sources  to  insure  a  successful  expedition,  when 
the  pohtical  rebellion  that  caused  so  much  trouble  in  Cuba  broke  out. 
It  found  Mrs.  Anthony,  who  was  my  able  assistant  on  this  expedition, 
and  me  at  Daiquiri  investigating  the  caves  along  the  seacoast;  and 
developments  of  this  disturbance  so  interfered  with  our  movements 
that  we  were  compelled  to  remain  here  for  several  weeks  after  my  work 
had  been  practically  finished.  Upon  being  able  to  get  out  to  Santiago 
I  learned  that  it  was  useless  to  attempt  further  work  in  this  part,  of  the 
island  that  spring  and  consequently  gave  up  my  plans  and  returned  to 
New  York  City. 

Subsequently,  the  entrance  of  the  United  States  into  the  World 
War,  when  I  left  the  Museum  to  enter  military  service,  not  only  pre- 
vented a  return  to  Cuba  to  follow  up  the  clues  I  had  obtained  in  1917 
but  even  kept  me  from  a  very  close  examination  of  the  collection  that 
had  been  made.  A  preliminary  investigation,  however,  disclosed  a  new 
fossil  bat,  which  was  described.'  Now  that  this  material  has  been  more 
fully  looked  over,  it  proves  to  be  well  worthy  of  putting  on  record. 

After  my  return  from  Cuba  in  1917  I  was  able,  thanks  to  the 
courtesy  of  Mr.  William  Palmer  of  the  United  States  National  Museum 
and  of  Dr.  G.  M.  Allen  of  the  Museum  of  Comparative  Zoology,  to 
look  over  the  collections  made  on  the  western  end  of  Cuba  that  same 
spring  by  the  National  Museum  and  by  Dr.  Thomas  Barbour  of  the 
Museum  of  Comparative  Zoology.  In  addition  to  these  collections  I 
I  have  seen  material  collected  on  the  Isle  of  Pines  by  the  Messrs.  Link 
and  brought  to  the  American  Museum  for  identification  by  Mr.  O.  A. 
Peterson  of  the  Carnegie  Museum.  The  species  taken  thus  in  four 
different  collections  are,  so  far  as  is  now  known,  nearly  identical;   that 

■KIT,  BulL  Amar.  Mm.  NM.  Hist.,  XXXVII,  p.  337;    May  28. 


snon  [wo-aay  mp  oacK  inu)  me  mounTaiiiH  to  jaranueca,  near  naoaniiu, 
but  failed  to  find  anythii^  in  the  caves  there  to  warrant  a  relurn.  A 
reconnaissance  at  Daiquiri  disclosed  localities  well  worth  extended 
investigation  and,  having  been  joined  at  Santiago  in  the  meantime  by 
Sefior  Victor  llodriquez,  who  waa  kindly  sent  to  my  assistance  by  Dr. 
CJarlos  de  la  Torre  of  the  University  of  Havana,  I  moved  our  base  to 
Daiquiri  where  we  were  very  courteously  received  by  Mr.  Serrano,  ibe 
superintendent  of  the  iron  mines  operated  by  the  Spanish  Amerino 
Iron  Co.,  who  made  us  his  guests  at  his  own  house.  Working  eonditiom 
at  Daiquiri  proved  to  be  ideal,  as  we  could  ride  to  and  from  the  caws 
on  the  railroad  of  the  mines  and  the  cliffs  along  the  Daiquiri  sea^nmt 
are  honeycombed  with  eaves  (Plate  XXXV,  fiR.  1).  At  first  I  wassblr 
to  carry  a  gun  and  planned  to  collect  Capromys  and  as  many  of  the  lirinjt 
bats  as  possible.  With  the  outbreak  of  the  rebellion  I  had  to  almndon 
this  as  all  guns  were  confiscated  and  only  such  bats  as  could  be  netted  nr 
knocked  down  by  branches  were  secured. 

While  a  number  of  caves  had  a  few  bones  in  them,  only  two  cave> 
hail  large  deposits.    One  of  these,  a  small  cavern  high  up  on  the  side  of 
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the  limestone  hill  that  overlooks  the  roadst'Oad  of  Daiquiri,  was  worked 
in  less  than  a  day  but  the  other  was  not  left  until  after  many  days  work 
of  two  or  more  people.  The  earth  in  the  small  cave  was  very  red  and 
the  bones  were  strongly  impregnated  with  this  pigment,  probably  an 
iron  stain. 

The  larger  cave,  the  one  known  as  the  "Cueva  de  Los  Indios" 
(Plate  XXXV,  fig.  2;  Plate  XXXVI,  fig.  2),  contained  earth  dark  brown 
in  color,  loose  and  light  in  texture,  and  formed  partly  from  decom- 
posed limestone  but  more  largely  by  bat  guano,  long  since  returned  to 
its  mineral  constituents.  The  part  of  the  cave  where  we  worked  is  a 
small  part  of  what  was  formerly  a  much  lai^er  underground  chamber 
(Plate  XXXVI,  fig.  1),  the  roof  of  which  is  today  fallen  in,  leaving  a 
great  open  center  in  which  several  large  trees  are  growing.  There  are 
two  main  entrances  to  this  central  court  and  the  one  we  climbed  up 
has  two  mouths.  The  whole  cave  in  its  greatest  extent  is  about  160 
by  60  feet.  In  these  main  features  it  bears  considerable  resemblance  to 
the  "Cueva  Catedral"  of  Porto  Rico,  where  I  found  a  similar  rich  bone 
deposit;  and  I  believe  that  it  is  more  than  mere  coincidence  that 
bones  are  found  in  greatest  abundance  in  the  large  caves  where  the  top 
has  fallen  in,  admitting  light,  and  where  there  are  several  entrances. 

Throughout  most  of  the  area  covered  by  the  fonner  cave  extension 
the  rains  have  washed  out  the  earth  and  it  is  impossible  to  determine 
what  was  there  before  the  roof  fell  in.  Great  masses  of  limestone  from  ■ 
the  roof  fill  the  central  opening  and  further  obstruct  investigation. 
Small  subchambcrs  opening  into  the  central  court  yielded  nothing  to 
preliminary  excavations.  The  principal  bank  of  earth  was  a  low  rounded 
mound  (Plate  XXXVI,  fig.  2),  approximately  forty  feet  long  and  twenty- 
five  feet  wide,  sloping  uniformly  from  the  side  wall  of  the  cave  down  to 
the  cave  floor.  It  was  probably  the  remains  of  a  huge  guano  pile  with 
a  certain  admixture  of  earthy  material  from  the  limestone  walls.  The 
bones  were  found  quite  uniformly  in  a  stratum  of  about  twelve  inches 
thickness.  In  this  stratum  there  were  local  areas  of  concentration  where 
there  was  Uttle  else  but  hundreds  of  small  bones.  Specimeas  were  found 
from  the  top  down  and,  although  some  of  these  at  the  surface  were 
Epimys,  Artibeus,  and  other  living  species,  being  of  quite  recent  <leposi- 
tion,  most  of  them  were  of  an  older  period  and  were  found  right  through 
to  the  bottom  of  the  layer.  It  appeared  a.s  if  some  agency  had  removed 
a  little  of  the  upper  surface  and  thus  exposed  these  bones,  since  they 
were  very  dark  in  color  and  had  evidently  l>een  buried  beneath  the  soil 
for  some  time.  This  agency  may  have  been  the  wind  or  rain,  as,  although 


I  put  a  man  with  a  shovel  to  work  at  trenching  through  the  mouDcl. 
clear  down  to  the  rock  floor,  to  learn  how  deep  the  bones  went.  He 
struck  a  hard  formation  at  about  two  feet  and  extensive  digginR  showed 
that  the  deeper  layers  carried  no  hones. 

The  age  of  the  Cuban  fossils  must  be,  comparatively  speakiiifE. 
very  recent.  In  my  opinion,  the  late  Pleistocene  is  the  earliest  time  in 
which  a  conservative  judgment  can  place  them,  while  the  evidence  seem/- 
to  favor  the  age  of  the  specimens  as  being  of  the  early  Recent  era. 

As  it  is  a  labor  of  many  days  to  thoroughly  work  over  the  many 
thousand  limb  bones  and  skeletal  remains  collecteil,  a  detailed  report 
is  given  of  the  skulls  only,  leaving  to  some  future  paper  the  treatment 
that  this  mass  of  material  deserves. 

Capromjn  piloridM  (Pallas) 
I  [aodon\  pOonden  fJAT,  1822,  Journ.  Acad.  Nat.  Sci.  Philadelphia,  II,  p.  333. 
Although  going  to  Cuba  with  every  intention  of  securing  a  laip 
series  of  Capromys,  the  prohibition  on  the  use  of  fire-arms  prevented  me 
from  carrying  out  this  plan  and  only  five  specimens  were  secured. 


I">^ 
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These  five  specimens  are  all  immature  animals,  three  of  them  less 
than  half  grown,  the  other  two  nearly  the  full  dimensions,  in  external 
measurements,  of  a  normal  adult  but  with  skulls  much  smaller  than  in 
adults  taken  at  Trinidad,  Cuba.  A  number  of  discrepancies  noted  in 
comparing  this  series  with  typical  pilorides  from  Trinidad  are  attributed 
to  age  but  I  do  not  have  enough  material  at  hand  t«  satisfy  myself  that 
such  is  really  the  case.  The  Daiquiri  skins  have  the  hind  feet  whitish 
on  the  upper  side  (blackish  in  the  Trinidad  series) ;  the  tail  is  whitish 
(yellow  or  ochraceous  in  the  Trinidad  series);  and  the  skulls  are  notably 
wider  in  proportion  to  their  length  than  is  the  case  with  the  Trinidad 
specimens,  one  of  which,  moreover,  seems  to  be  comparable  in  a^e  with 
my  oldest  specimen. 

The  only  hunt  that  I  was  able  to  make  for  "Hutias"  was  in  patches 
of  forest  near  Daiquiri.  This  growth  was  not  the  primitive  jungle  but 
was  sufficiently  dense  to  make  travel  slow  and  difficult.  I  had  a  native 
guide  who  knew  where  to  seek  the  animals  and  I  shot  two  of  them  in 
tiie  course  of  the  morning.  I  was  told  that  the  Hutia  climbs  into  the 
top  of  some  tall  tree  and  curls  up  for  a  sun  bath  early  in  the  morning. 
The  best  way  to  hunt  them  is  to  get  out  when  the  sun  is  yet  low  and  move 
quietly  through  the  forest  scanning  closely  every  tall  tree.  Both  animals 
that  I  saw  were  detected  h^h  up  in  leafy  trees,  where  they  were  curled 
up  on  limbs  and  were  not  easy  to  distinguish  from  clumps  of  foliage. 

I  was  told  that  Hutias  were  common  about  Daiquiri  and  the  natives 
thought  that  there  was  more  than  one  kind  in  the  region  but,  although  I 
offered  to  buy  specimens,  I  secured  only  three  more.  The  natives  usually 
hunt  this  animal  with  a  small  dog  which  scents  the  Hutia  in  the  tree 
above  him  and  bays  the  animal;  or  sometimes  he  surprises  it  on  the 
grouod  and  chases  it  into  a  hole  in  the  rocks. 


Capromjrs  nana  G.  M.  Allen 
Capnmyt  nana  G.  M.  Allen,  1917,  Proc.  New  England  Ztiiil.  Club,  VI,  [i.  .H. 

This  small  Caprotnys  is  represented  by  more  than  three  hundred 
mandibles,  about  half  of  which  have  two  or  more  teeth,  and  some  f<ixty 
skull  fragments,  only  five  or  six  of  which  are  more  than  mere  palates. 

This  material  agrees  well  with  the  description  anfl  figure-s  of  nana 
given  by  Dr.  G.  M.  Allen,  loc.  cit.,  and  Dr.  Allen  kindly  cmnpai-cd  for 
me  specimens  which  I  sent  hiui,  pronouncing  thrui  to  l>e  nana.  It 
would  have  been  not  at  all  strange  if  the  Eastern  Cuba  specimens  had 
proved  to  be  distinguishable  from  nana  found  in  Central  Cuba  but  my 


Because  of  the  small  size  of  the  remains,  they  are  not  easily  separaletl 
from  Capromys  nana  unless  the  fragments  are  large  enough  to  »how 
several   characters. 

Mandibles  containing  the  premolar  are  at  once  identified  by  the 
extra  internal  reentrant,  nearly  always  well  developed  but  occasionally 
approaching  the  condition  seen  in  rare  cases  among  Capromys  where 
the  extra  reentrant  appears  as  little  more  than  a  alight  indication 
of  the  normal  angle.  Also,  the  rather  evident  immaturity  shown  by  the 
rami  enables  small  columbianue  to  be  distinguished  from  C.  nana,  while 
the  character  of  the  alveolar  margin  of  the  last  molar,  the  slope  of  the 
enamel  plates  of  this  tooth,  and  the  oblique  position  of  the  teeth  in  respect 
to  a  horizontal  plane  (more  nearly  at  right  angles  in  Capromys)  »k 
confirmatory  characters. 

In  working  over  the  palates  I  have  noted  a  very  important  character 
which  I  have  not  seen  mentioned  in  the  literature  on  these  rodents  but 
which  I  have  found  to  be  most  valuable  as  a  basis  of  separation  between 
Capromys  and  Gtocapromya.    In  Capromys  the  upper  incisor  takes  it« 
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origin  veiy  Bear  to  that  of  the  first  upper  premolar  and  the  two  alveoli 
neariy  meet;  there  is  scarcely  any  swelling  on  the  maxillary  to  show  the 
course  of  the  incisor.  In  Geocaprvmys  the  course  of  the  incisor  is  clearly 
shown  on  the  face  oS  the  maxillary  as  a  prominent  swelling  and  it^  upper 
tennination  is  hi^  up  on  the  wall  of  the  anteorbital  foramen,  very 
much  higher  than  is  the  case  in  Capromys  where  it  is  sunk  into  the  zygo- 
matic root.  This  character  is  constant  among  recent  as  well  as  fossil 
species  and  is  especially  useful  when  only  scraps  of  the  palate  are  com- 
pared, since  enough  of  the  maxillary  is  generally  present  to  show  this 
point. 

None  of  the  specimens  appear  to  be  very  recent ;  all  are  very  much 
stained;  and  the  association  shows  that  G.  columlnanus  was  contempo- 
raneous with  C.  ruimi  throughout  the  limited  horizon  explored. 

Boromyi  oCdla  Miller 
Borimsa  oj^a  Miller,  1916,  Smithson.  Misc.  Coll.,  LXVI,  No,  12,  p.    8; 


As  noted  in  the  remarks  under  B.  tonei,  this  species  was  found 
very  sparingly.  The  ecanty  material  at  hand  appears  to  agree  well  with 
the  type  description  of  o/«Ua  and  with  material  collected  l^  Dr.  Barbour 
fartho'  to  the  west.  The  type  locality  of  ofdla  is  Banicoa  and  Daiquiri 
is  less  than  one  hundred  miles  distant  in  the  same  character  of  coimtry 
so  that  it  would  be  rather  surprising  should  the  lai^e  species  of  Boromys 
from  Daiquiri  prove  to  be  anything  other  than  ofella. 

Boromn  tomi  G.  M.  Allen 

Soromp«  lorrti  G.  M.  Almn,  1917,  Bull.  Mus,  Comp.  Zool.,  LXl,  No.  1,  p.  6. 
A  great  abundance  of  fragmentary  material  of  this  genus  was  found 
in  caves  at  Daiquiri,  by  far  the  most  of  it  coming  from  the  Cueva  de 
Los  Indjos.  Some  idea  of  the  abundance  of  the  members  of  this  genus 
is  shown  by  the  fact  that  I  have  cleaned  and  examined  over  five  hundred 
mandibular  rami,  while  neatly  as  many  fragments  have  been  ignored 
OS  too  badly  broken  up.  The  small  torrei  seems  to  have  been  the  domi- 
nant form,  aa  only  about  five  per  cent  of  this  series  represents  the  larger 
B.  ofella.  To  go  with  these  rami,  there  are  eight  skull  fragments  which, 
in  the  aggregate,  show  nearly  all  the  characters  of  a  perfect  skull. 

A  great  range  of  variation  in  dental  pattern  is  shown  by  this  scries, 
which  discloses  about  every  stage  of  wear  from  the  freshly  erupted  molar 
to  the  tooth  that  has  the  crown  nearly  worn  to  the  roots.  Coincident 
with  the  amount  of  wear,  the  crown  pattern  changes  from  a  series  of 


correspond.  However,  the  type  of  torrei  was  found  in  the  Province  of 
Mataiizas,  over  400  miles  from  the  Santiago  region  where  my  materiil 
was  found,  and  it  is  not  unreasonable  to  expect  Borojtiys  from  the  two 
places  to  differ;  but  a  comparison  of  the  Orient?  material  with  specimens 
in  the  Museum  of  Comparative  Zoology  from  farther  west  fails  to  dis- 
close any  noteworthy  differences. 

NoBoptaontM  micnu  G.  M.  Allen 

Plate  XXXVII,  Figures  6,  7,  8,  9,  U,  12 

Wesophonles  mier<i%  G.  M.  Allen,  1917,  Bull.  MiiB.  Comp.  Zo6l.,  LXl,  p.  5. 

This  small  insectivore  is  represented  by  some  thirty-three  skulls 

and  one  hundred  and  fifty  mandibles,  most  of  the  former  being  ralher 

fragmentary  but  a  immber  of  the  latter  being  perfect,  except  that  none 

of  the  mandibles  contain  a  complete  set  of  incisors. 

Most  of  this  material  is  stained  and  very  dark  brown,  although  there 
are  a  few  rami  that  are  very  recent  in  appearance.  The  NesophoaUi 
material  is  associated  with  the  Geocapromys  and  Boromya  and  was  found 
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from  almost  on  the  surface  down  to  about  two  feet,  where  the  bone-bear- 
ing earth  plAyed  out.  Having  before  me  extensive  series  of  both  the 
Porto  Rico  and  the  Cuba  insectivores,  I  have  made  a  detailed  compari- 
son of  the  two  with  the  view  to  satisfying  myself  that  they  are  con- 
generic. This  I  have  been  able  to  do  and  I  agree  with  Dr.  G.  M,  Allen 
that  the  species  micrus  is  a  good  Nesophontes.  For  convenience  In  com- 
parison I  append  the  following  table  of  characters  by  which  the  two 
forms  differ. 

N.  editha  .V.  micrut 

General  outline  of  skuU,  viewed  from  This    outline    often    subtriangular; 

above,  from  parietala  to  tip  of  nasals,      possibly  this  applies  only  to  females, 
subrectangular. 

Constriction  of  brain-case  at  occipital  CoDStriction       averaging       greater, 

region  moderate.  parietAl  more  bulging. 

Idteralface'of  premaxillary  fiat.  PremaxiUary  vith  a  shallow  lateral 

concavity,  more  or  1cm  pronounced. 
Anleorbital  border  of  maxillary  rounded-  Maxillary  with  a  thin  sbelf-like  ex- 

pansion on  orbital  border. 
{.Achrymal  foramen  small,  the  opening  Lachrymal   foramen  large,  actually 

simple.  as    large    as    in    the    larger    species, 

editha,  and  expanded  into  a  tnunpet- 
shapcd  opening. 
.\nterior  upper  premolars  equal  in  siie.  First  anterior  upper  premolar  notice- 

ably lai^r  than  second. 
Lower  premolars  of  equal  8i»e,  crowded  Second   lower  premolar  about   half 

in  the  tootb-row,  obliquely  overlapping  the  siie  of  the  other  two,  premolars  not 
each  other.  crowded  or  overlapping. 

Lower    molars    extending    externally  Lower  molars  not  extending  n>  far 

beyond  margin  of  alveoli.  beyond  margin  of  alveoU. 

In  all  other  characters  editha  and  micrun  agree  and,  although  the 
differences  are  at  once  discernible  and  of  rather  a  pronounced  character, 
I  believe  that  they  are  only  such  as  should  mark  a  good  species  and  are 
not  worthy  of  even  a  subgeneric  split.  The  size  digerence  between  the 
two  sexes  is  not  as  well  shown  in  the  Cuban  series  a.s  it  is  in  the  Porto 
Rican  Nesophontes  but  is  apparent  nevertheless. 


HMOphontw  loiicl'<Mtrls,  new  species 
Plate  XXXVtl,  Figures  10,  13 
T>-pe,  Xo.  17626,  Dept.  of  Vertebrate  Palaeontology-,  from  a  cave  near  the 
beach  at  Daiquiri,  Cuba.  Feb.  1917;  collector,  H.  E.  .Anthony.  The  type  is  the 
anterior  portion  of  a  skull,  from  the  auditory  region  to  the  tips  of  the  luwals  being 
almost  perfect;  the  dentition  is  complete  except  for  the  incimrs  imi  both  sides.  The 
skull  is  a  light  brown  in  color  and  was  thinly  encrusted  with  a  calcareous  centent. 


meotary  nature  of  the  material,  some  unusual  measurements  had  to  be 
taken  but  they  serve  to  show  that  the  new  fonn  varipK  consistently  frwn 
micrus.  Although  as  long  or  longer  than  males  of  micnis  in  most 
proportions,  in  breadths  longiroatris  is  as  narrow  as  the  females,  while 
in  the  character  of  the  separation  of  the  canine  and  last  premolar  it  is 
unapproached  by  any  of  the  seVies  of  micrus  and  quite  exceeds  a  lai^ 
male  of  editkie.  It  is  impossible  to  be  sure  whether  the  type  representii 
a  male  or  a  female,  #lthouKh  it  might  be  ai^ed  from  its  slender  struc- 
ture that  when  more  of  the  skulls  with  separated  premolars  are  found 
there  will  be  individuals  conspicuously  heavier  in  structure  than  the 
type.  If  so,  these  individuals  will  doubtless  be  noticeably  larger  than 
micrus,  judging  from  the  apparent  sexual  variation  in  the  series  of  micru* 
and  edithw. 

The  spacing  of  the  premolars  in  lon^rostris  would  appear  to  be 
rather  an  important  character,  in  view  of  the  fact  that  (1)  there  is  »t 
little  variation  in  the  dentition  shown  by  the  very  large  series  of  \. 
edithcB  and  the  fairly  large  series  of  A',  vticrun,  and  (2)  the  differences 
between  the  two  species  are  remarkably  constant  when  everything  is 
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considered.  A  search  among  the  one  hundred  and  fifty  mandibular 
rami  of  Cuban  Nesophontes  fails  to  reveal  one  with  a  corresponding 
spacing  of  the  lower  premolars. 
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20.5  d" 

a 

19.2  9 

17631—15.3 

ri' 

17632—13.7 
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Breadth  ocroBsinax- 
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9 
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Depth   of   roBtrum, 
Tertical  distance  at  m'. 


17627—  0.3 

17628—  7.6 

17629—  7.4 

17630—  6.5 

17631—  7.7 

17632—  6.2 


Veapertuto  mattwut  U&HL,  17117,  Uimvter.  af  INaturhut.-HelBlcabe  HjOHoh 
havn,  IV,  p.  132. 

A  fragment  of  a  right  mandible,  cootaituag  the  last  two  moUn, 
proves  upcn  comparison  with  the  mandible  of  a  female  from  Porto  Rico 
to  be  unquestionably  of  this  species.  This  is  the  only  record  for  \oailio 
that  I  secured  and  it  was  found  in  a  cave  at  the  top  of  a  low  hill  looking 
out  over  the  sea.  The  mtndible  is  stained  a  deep  red  and  was  in  the 
formation  with  Nesophonles  and  Boromys. 

ChlloDTcterls  puneUtt  booth!  (Gundlach) 

CkiUmycUHs  bootki  Gundlach,  1861,  Monataber.  k.  preuss.  Akad.  WiflaeiiKb., 
Berlin,  p.  154. 

This  bat  was  not  secured  in  the  flesh  nor  was  it  noted  alive  in  any 
cave,  but  a  skull  was  picked  up  on  the  floor  of  a  small  cave  at  Daiquiri. 
The  skull  is  white  and  not  discolored  in  any  way,  from  which  fact  I 
should  expect  to  find  this  species  inhabiting  some  of  the  many  caves 
of  this  region. 
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Macrotus  iraterhoiuU  minor  (Gundlach) 
Maeroltu  minor  Gundlach,   1864,  Monatsber.  k.  preuss.  Akad.  Wifsenech., 
Berlin,  p.  382. 

In  the  deposits  at  Daiquiri  I  found  five  skulls  and  t«n  mandibk-s  of 
this  species  as  fos  ils.  Additional  material  was  found  in  fresh  owl  pellets 
but  the  fossil  material  is  all  old  and  dark  brown  in  color.  In  no  way  do 
these  specimens  differ  from  the  bat  now  living  there. 

Forty-three  specimens  of  the  living  Macroius  were  collected  as 
follows:  Daiquiri,  11  skins,  10  alcohoUcs;  Jarahueca,  15  alcoholics; 
Siboney,  2  skins,  5  alcoholics. 

This  series  presents  the  two  color  phases  described  by  Rehn  in  his 
revision  of  the  genus*  but  these  two  types  of  coloration  in  their  relation 
to  sex  are  difficult  to  determine;  although  the  brightest  colored  speci- 
mens are  males,  some  of  the  females  are  ferruginous  in  color.  None  of 
the  ferruginous  phase  have  the  "hair  unicolor"  as  given  by  Rehn.  Four 
females  taken  March  2  had  lai^e  embryos;  three  taken  March  7  had 
small  embryos. 

Macrotus  is  a  very  common  bat  in  eastern  Cuba  and  was  noted  in 
most  of  the  caves  where  the  chambers  were  well  darkened. 

Honophyllui  cubsnua  Miller 
Monopkyllug  eubanua  Miller,  1902,  Proc.  Acad.  Nat.  Sci.,  Philadelphia,  p.  410. 
Only  one  specimen  of  this  species  was  collected  and  this  constitutes 
the  sole  positive  record  I  secured.  This  specimen  was  taken  at  Jarahueca 
near  Sabanilla,  in  a  cave  among  the  hills.  In  several  of  the  lai^er  caves 
about  Daiquiri  I  saw  small  bats  that  may  have  been  Monophyllns  but 
the  caves  were  too  high  to  collect  with  a  net  and  without  a  gun  I  could 
not  verify  my  observations.  It  seems  very  probable  that  this  species  is 
not  generally  distributed  on  the  eastern  end  of  the  island  or  more  would 
have  been  taken. 

BrftchyphrlU  nan&  Miller 

BraehyphyUa  nana  Millbb,  1902,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  409. 

Although  BTOckyphylla  was  not  found  living  in  any  of  the  caves 

visited,  a  good  series  of  fossil  skulls  was  secured.     Every  one  of  the 

crania  is  discolored  by  age  but  a  few  of  the  mandibles  are  white  and 

quite  fresh,  showing  that  this  bat  is  occasionally  to  be  found  frequenting 

'A  Reriiion  of  the  Munnuiliui  Qenus  JfoavdH,  1W4,  Proc.  Acad.  N*t.  Sri.  PhiUdalphia.p.403. 


Tiana  will  stand  eventually  as  a  subspecieH  of  cavemarum,  when  more 
material  has  been  secured  and  the  range  of  the  genus  is  better  under- 
stood. 

Artibaus  junaiceniiB  Leach 

Plate  XXXVII,  Figures  1,  2 

Artibeus  janiaicenisiis  Leach,  1821,  Traoa.  Linn.  Soc.  London,  XIII,  p.  73. 

Among  the  lot  of  Artibeus  material  taken  fossil  are  several  skulk 

and  a  mandible  of  a  race  or  perhaps  species  quite  noticeably  larger  than 

jamaicensis  parmpes.    The  skulls  are  fragmentary,  being  the  anterior 

portions,  some  of  which  contain  several  molars,  and  have  been  encrusted 

with  lime.    This  lime  may  or  may  not  signify  a  greater  antiquity,  since 

all  of  the  other  skulls  of  Artibeus  were  in  a  loose  earthy  formation  and 

had  not  become  cemented.    Because  of  the  fragmentary  nature  of  this 

material,  taken  in  conjunction  with  the  closely  intergrading  characters 

^902.  Pror.  Arad.  Nil.  Sci  Philadelpfaiil,  p  WQi  Bcptembw  13. 
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of  the  jamaicensis  group,  I  have  been  unable, to  allocate  satisfactorily 
these  Epecimens.  It  is  certain  that  they  do  not  represent  parvipes 
since  they  are  conspicuously  larger  and  more  massive,  with  heavier  teeth, 
in  all  these  characters  closely  approaching  typical  jamaicensis  (Plate 
XXXVII,  figs.  1-5).  On  the  other  hand,  these  characters  apply  as  well  to 
j.  yucatanicus  and  the  possibihties  of  distribution  serve  for  the  one  as  well 
as  the  other.  It  would  not  be  unreasonable  to  suppose  that  these  speci- 
mens represent  the  earlier  ancestral  form  of  parvipes,  but  for  the  fact 
that  the  number  of  fossil  skulls  of  Artibeus  from  Daiquiri  indicates  that 
the  intergradation  between  the  large  specimens  and  the  smaller,  normal 
parvipes  is  rather  abrupt.  The  not  inconsiderable  amount  of  variation 
in  the  partnpes  series  does  not  produce  a  skull  truly  comparable  to  this 
lai^  form,  the  principal  measurements  of  which  are  as  follows. 

Breadth  of  palate  across  alveoli  of  m',  12.7  mm.  {parvipes,  11.6 
mm.);  interorbital  breadth,  7.4  and  7.3  mm.  (parvipes,  6.7  mm.); 
greatest  breadth  of  m',  3.8  mm.  (parvipes,  3.6  mm.) ;  greatest  length  of 
mandible,  19.6  mm.  (parvipes,  18.8  nun.). 

Judging  from  the  conclusions  reached  by  Dr.  Knud  Andersen  in  his 
monograph  on  Artibeus,'  it  would  be  decidedly  unwise  to  attempt  to 
base  far-reaching  conclusions  upon  such  scanty  material  and  the  best 
treatment  seems  to  be  to  consider  this  large  form  as  jamaicensis  in  the 
broad  sense. 

Artibeus  Jatnaic«nsls  parvipas  (Kehn) 

Plate  XXXVII,  Figures  3  to  5 

Artibeua  parvipen  Rehv,  1902,  Proc.  Acad.  Nat.  Scj.  Philadelphia,  p.  63». 

Upwards  of  ninety  skulls  and  one  hundred  and  fifty  mandibles  of 
this  bat  were  found  fossilized  in  the  caves  about  Daiquiri.  Practically 
all  of  this  material  is  discolored  and  fully  as  ancient  as  the  specimens  of 
Nesopkontes  and  Boromys  with  which  it  was  found  associated. 

The  individual  variation  disclosed  by  this  scries  and  by  a  few  skulls 
picked  up  from  nearest  bone  deposits,  mainly  from  owl  pellets,  is  very 
apparent.  One  of  the  principal  characters  of  variation  is  the  size  and 
shape  of  the  rostrum,  correlated  with  a  less  noticeable  variation  in  the 
size  of  the  entire  skull. 

This  species  is  a  common  bat,  living  in  the  caves  throughout  the 
eastern  end  of  the  island.  It  was  seen  in  the  caves  visited  near  Sabanilla 
and  was  found  in  a  number  of  caves  from  Aguadores  to  Daiquiri. 

■1908,  Proo.  Zod.  Soc.  LondoD,  pp.  204-310;  Seplember. 


grade  with  P.  veins,  from  which  they  may  be  readily  distinguished  by 
their  lai^er  size,  the  more  V-shaped  postpalatal  notch,  and  by  the  absence 
of  the  deep  basioccipital  pits,  this  latter  character  alone  sharply  separa- 
ting the  two  series. 

The  material  of  fakalus  is,  for  the  most  part,  fresh  in  appearanre 
and  not  deeply  discolored,  some  of  it  very  recent  in  fact. 

Phyllops  ntus  Anthony 
Phyliops  vetui  Anthony,  1917,  Bull.  Amcr.  Mus.  Nat.  Hut.,  XXXVII,  p.  337. 
I  have  very  little  to  add  to  my  original  description  of  this  species, 
loc.  cit.,  except  that,  having  gone  over  the  entire  collection  of  cave 
material  more  thoroughly  than  I  had  done  at  that  time,  I  ano  able  to 
confirm  the  impression  that  veins  is  an  older  form  than  fakatua.  The 
finding  of  specimens  offalcatus  in  the  cave  material  has  drawn  attention 
to  the  fact  that  the  specimens  of  veins  are  all  more  ancient  in  appearance, 
more  deeply  stained  and  discolored.  The  totality  of  bat  species  brought 
in  by  the  owls  is  so  much  greater  than  the  number  of  species  I  observed 
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personally  tiiat  I  have  come  to  regard  the  owl  as  an  exceedingly  efficient 
collector.  Consequently,  if  recent  remains  of  a  form  are  not  found  in 
the  depofflts  made  by  the  owls,  the  odds  are  greatly  against  that  form 
being  found  aUve  in  that  particular  region. 

Phrllonycterii  pooyi  Gundlach 
Pli\gUonydtrU]  'poeyi  Gundlach,  1S6L,  Monateber.  k.  preius.  Akad.  Wissensch., 
Berlin  (I860),  p.  817. 

This  species  is  represented  by  twenty-three  skulls,  &vc  of  which  are 
only  slightly  broken,  and  five  mandibles,  all  of  which  were  found  in 
the  deeper  layers  of  bones  and  are  all  brown  and  ancient-looking. 
Compared  with  skulls  of  foeyi  taken  at  Guanajay,  no  differences  worthy 
of  note  can  be  detected. 

This  bat  was  not  found  living  in  any  of  the  caves. 

bophrlla  MMkorai  (Gundlach) 

PhyUonycUria  uztkomi  Gundlach,  1861,  MoDatBbeT.k.preuaa,  Akad.  Wiasenech., 
Berlin  (1860),  p.  818. 

A  large  series  of  forty-one  skins  and  eight  tdcohoUcs  of  this  rare  bat 
was  taken  in  a  cave  near  Siboney.  Formerly  a  very  rare  species,  its 
recent  rediscovery  has  shown  that  it  is  common  locally  and  I  found  that 
to  be  the  case  about  Siboney. 

About  two  miles  from  Siboney  on  the  railroad  to  Santit^o,  a  faint 
trail  takes  off  to  the  right  through  the  low  brush  and  leads  up  to  a  small 
opening  in  the  mass  of  hmestone  that  forms  the  low  ridge  parallel  to 
the  sea-front.  This  entrance  is  the  opening  to  a  large  and  fairly  high 
chamber  with  a  number  of  smaller  side  chambers,  so  low  that  often  one 
can  not  stand  erect  in  them.  This  cave  is  the  home  of  many  hundreds  of 
Erophylia  and  they  seem  to  have  the  cave  entirely  to  themselves.  Being 
unable  to  use  the  shotgun,  I  was  forced  to  have  recourse  to  primitive 
collecting  methods.  The  bate  were  congregated  in  large  numbers  in 
the  small  subchambers  and  I  entered  these,  going  through  the  Kmall 
openings  on  my  hands  and  knees.  Once  inside,  I  would  lay  wildly  about 
me  with  a  handful  of  switches,  trusting  to  be  able  to  knock  down  some 
bats  because  of  their  number  in  such  close  quarters.  In  this  I  was  success- 
ful and,  by  foUowing  them  from  chamber  to  chamber  and  repeating  the 
process,  I  was  able  in  two  visits  to  the  cave  to  obtain  this  large  series. 
It  would  be  hard  to  find  a  more  exhausting  way  to  collect  bats;  the 
violent  exertion  in  the  close  air  of  the  cave  brought  forth  the  perspira- 


contains  the  laat  premolar  and  the  first  molar. 

Characters. — A  very  large  Naialu$,  with  long  slender  mandible  and  beavy 
teeth. 

Meabdreubntb.— Greatest  length,  14.4  mm./  14.6,  (13.6)';  deptb  ol  mudiUe 
at  mi,  1.5,  1.4,  (1.4);  trannerse  breadth  of  mi,  1.1,  1.1,  (.9). 

From  Ckilonalalus  and  NydieUuS,  the  only  ones  of  the  NataOda 
hitherto  known  from  Cuba,  Natalus  primus  is  easily  separated  l^  the 
great  difference  in  size.  From  NtUalus  major,  the  largest  of  the  group, 
it  may  be  known  by  it«  even  greater  length  of  mandible  and  notice*bly 
heavier  teeth.  The  first  lower  molar  is  especially  "plump"  in  contour 
and  the  tooth  extends  externally  considerably  beyond  the  alveolftr 
border. 

These  mandibles  were  found  associated  with  Nemphontet  and 
Boromys  in  the  Cueva  de  los  Indios  at  Daiquiri,  buried  but  a  short 
distance  under  the  surface.    The  bone  is  stained  a  very  dark  brown  and 

'Meuurenienl*  of  lype  ninQdiblo  of  Natalv  maitr  Miller,  kindly  kxHd  dm  f«  campu^^  bv 
.  Mr.  GHTit  S.  Mitlcr.  Jr.  of  th«  UniMd  SUtM  Natloul  Mukuki. 
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probably  repreeentB  an  extinct  form.  This  is  a  northward  extension  of 
the  genua  in  the  West  Indies  and  doubtless  is  the  Cuban  representative 
of  the  same  ancestral  stock  from  which  the  Santo  Domingan  major 
developed. 


■  troptdDrhynehiia  Gray 
lioloMug  IropwlorApncAu*  Qbat,  1839,  Anii.  Nat.  Hiat.  IV,  p.  6. 

A  mandible  with  a  molar  and  two  premolars  is  the  only  fossil  record 
of  this  species  found.  A  skull  found  in  one  of  the  caves  came  from 
the  uppermost  layer  and  is  doubtless  not  very  ancient  to  judge  from  its 
appearance.  No  variation  from  the  living  form  can  be  detected  in  the 
fossil. 

A  small  colony  of  Molossus  was  found  in  a  small  fissure  that  opened 
out  on  the  exposed  face  of  the  sea-wall.  Their  presence  was  detected 
by  droppings  at  the  foot  of  the  wall  and  when  a  shot  was  fired  into  the 
crevice  several  of  the  bats  Hew  out  but  only  one  was  secured.  A  later 
attempt  to  climb  up  to  the  crevice  proved  fruitless  since  the  animals 
had  departed,  probably  driven  away  by  my  previous  disturbance.  A 
small,  free-tailed  bat  was  seen  nightly,  flying  about  the  hillsides  near 
the  superintendent's  quarters,  but  as  I  did  not  dare  shoot  for  fear  of 
having  my  gun  confiscated  I  could  not  be  certain  as  to  its  identity.  As 
I  did  not  take  Nyctinomus  at  Daiquiri  these  bats  were  very  probably 
Molossus  troipidorhynchus. 


Fig.    2.    Inacr  antmiM  to  C 
the  uek  ceqwKd  bf  the  faUen-in 


Fig.    8.  Neaophonlet  mkrm.  No.  17627,  9  Daiquiri,  Cuba. 

Fig.    9.  IVesaphoTtlea,  mitnu.  No.  17631,  <f,  D&iquiri,  Cuba. 

Fig,  10,  Nesophonlet  UmnirotlTis,  No,  17626,  sex,  indet.,  Duquiri,  Cuba. 

Fig.  II.  Neaophoniu  mxcnui,  No.  17631,  d,  Daiquiri,  Cuba. 

Fig.  12.  Nemphotdea  murut,  No,  17633,  tf  7,  Daiquiri,  Cuba. 

Fi(t.  13.  Nesophonlet  ImtgiroMris,  No.  17626,  eex  indet.,  Daiquiri,  Cuba. 
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Ctenodon,  541-644,  546-555. 

corrugatua,  542-548,  550. 

ferojt,  545,  550, 

protogonioidcs,  550,  553,  554. 
Chnopera  scutoUAta,  440. 
CUo 

borealis,  515. 

helicina,  514. 

limacina,  515. 
Ctiune  limacina,  4ft4,  487,  5U. 
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